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Torchweld Standard Welding & Decarbonizing Outfit 
Complete With Steel Carrying Case, $75.00 


This Outfit Includes— 


No. 2 N. F. TORCHWELD Standard Weld- 12 Ft. Length Each 3 Ply Oxygen and 


ing Torch, 15 in. long. 

TORCHWELD Standard Welding Tips. 
Nos. |, 3, 4, 6, 8. 

TORCHWELD Standard Decarbonizing 
Torch. 

TORCHWELD Standard 3 inch Oxygen 
Regulator, with 30 lb. Gauge. 

TORCHWELD Standard 3 inch Acetylene 
Regulator, with 30 lb. Gauge. 


Acetylene Hose. 
Assortment of Rods and Fluxes. 
One each Regulator and Torch Wrench. 
Welder’s Cap and Instruction Book. 
One pair each Gloves and Spectacles. 
One Spark Lighter. 
Steel Carrying Case. 





SEND YOUR ORDER NOW 


TORCHWELD EQUIPMENT COMPANY 222 N. Carpenter St., Chicago, Ill. 


Published Monthly by the Wenne Engineer Publishing Co. Entered as Second Class Matter Jan. 20, 1916, at the Post Office at Chicago, Ill:, Under 


the Act of March 3, 1879 
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“Lead me to it!” 


O the oxwelder no job seems impossible. 
Taught by Oxweld Experts, trained in 
the nation-wide school of Oxweld ex- 
perience, working shoulder to shoulder with 
Oxweld Engineers—he has become inured to 
marvels in the cutting and oxwelding of metals. 
Conscious of the almost limitless possibil- 
ities of oxwelding, confident of his own ability 
and sure of his tools—he daily justifies the 
slogan ““Oxweld Can Do It!” 

To develop such men from among your own 
employees and to put them to work on your 
problems of production and reclamation, is a 
part of Oxweld Service. 

A word from you will bring an Oxweld 
Service Engineer to your plant—ready to 
apply oxwelding and cutting to your work 
and to teach your men. 

Such service costs you nothing—why not 
write, wire or telephone to-day? 


cAn illustrated book, “Oxweld Can Do 
It!’ is yours for the asking. It tells what 
Oxweld is doing for others. 











OXWELD ACETYLENE COMPANY 
Newark, N. J. Chicago San Francisco 


W orld’s Largest Maker of Equipment for 
Oxwelding and Cutting Metals 


Sales Representatives in the Principal 
Cities of the World 























O-505-21 


says the oxwelder 











































What Oxweld 
has done for 
others— 


Oxweld can do 
for you. 
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Tips for Service 





| PUROX torches will give 
good, honest welding and 

cutting service all the time TEARERCARRIES A 
without constant re-tipping. 


Eliminate repair expense 
and the necessity for fre- 
quent new tips by purchas- 
ing a high quality, well made 
PUROX torch to begin with. 


WELDING 
597 BEAUFAIT ST. 2305-15 E. S2n4 St. 
DETROIT 7 LOS ANGELES 
CUTTING 
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Buyers’ Index 


Readers of Ghe Welding Sngineer will find this index to contain the 


most accurate information obtainable relating to welding apparatus and 
supplies. ‘Ghe advertising section includes the principal manufacturers 


of the Chnited States. 


' 
* 
a4 








ACETYLENE (Compressed in Cylinders) 
Air Reduction Sales Co. 
Commercial Acetylene Supply Co. 
Linde Air Products Co. 
Universal Oxygen Co. 
Prest-O-Lite Co. 


ACETYLENE GENERATORS 
Air Reduction Sales Co. 
Bastian-Blessing Co. 
Carbic Mfg. Co. 
Davis-Bournonville Co 
Imperial Brass Mfg. Co. 
Modern Engineering Co. 
Oxweld Acetylene Co. 
Smith's Inventions, Inc. 
Superior Oxy-Acetylene Machine Co 
United States Welding Co. 
Universal Oxygen Co. 


ALUMINUM FILLER RODS 
Air Reduction Sales Co. 
Burdett Oxygen Co. 
Wm. Cramp & Sons 
Electric Arc Cutting & Welding Co 
Iron City Foundry Co. 
Davis-Bournonville Co 
The Imperial Brass Mfg. Co. 
Hauck Mfg Co. 
Imperial Brass Co. 
Modern Engineering Co. 
Oxweld Acetylene Co. 
Superior Oxy-Acetylene Mach. Ce 
Torchweld Equipment Co. 
United States Welding Co. 
Universal Oxygen Co. 


ALUMINUM FLUX 
Air Reduction Sales Co. 
Burdett Cxygen Co. 
Davis-Bournonville Co. 
The Imperial Brass Mfg. Co 
Hauck Mfg Co 
Hoskins Process Development Co. 
Imperial Brass Co. 
Modern Engineering Co. 
Morey Flux & Chemical Co. 
Oxweid Acetylene Co. 
Superior Oxy-Acetylene Machine ‘‘o 
Torchweld Equipment Co. 
Unt‘ed States Welding Co. 
Universal Oxygen Co. 


ALUMINUM SOLDER 
Air Reduction Sales (Co. 
Burdett Oxvgen Co 
Liberty Welding Co. 

ANNEALING FURNACES 
Buffalo Dental Mfg. Co 
General Electric Co. 
Universal Oxygen Co 

4 PRONS (Asbestos) 
Chicago Eye Shield Co 
Electric Arc Cutting & Welding Co. 
Servicized Products Co. 


ASBESTOS GLOVES 
Air Reduction Sales Co. 
Burdett Oxygen Co. 
Chicago Bye Shield Co 
Imperial Brass Mfg. Co. 
Servicized Products Co. 
Universal Oxygen Co. 


ASBESTOS SHEET PAPER 
Air Reduction Sales Co. 
Burdett Oxygen Co. 
Davis-Bournonville Co. 
Imperial Brass Mfg. Co. 
Oxweld Acetviene Co 
Serviczed Products Co. ‘ 
Superior Oxy-Acetylene Machin. Co 
United States Welding Co. 
Universal Oxygen Co. 


BLOW TORCHES (Acetylene) 
See “Torches” 


BOOKS (Relating to Welding) 

The Welding Fnzineer 

Electric Arc Cutting & We:ding Co 
BRASS AND BRONZE FLUX 

Air Reduction Sales Co. 

Burdett Oxyger Co. 





Rochester 
Welding 


orks 


We not only do welding, 
but supervise the design 
and installation of oxy- 
acetylene welding plants; 
report on welding ma- 
teria! and methods; make 
tests on welding appa- 
ratus for efficiency and 
economy. 


Nine years’ experience. 


Rochester Welding Works 
349 Orchard St., Rochester,N.Y. 
S. W. MILLER, M. E., Proprietor 














Unusual Welding Problems 


are an everyday occurrence in our 
shop. We go anywhere, take the 
big and little Jobs. We use Oxy- 
Acetylene and Electric Arc proc- 
esses. 


Boiler Welding and special tanks 
our specialty. Our ten-ton crane 
handles big work with ease. 


Telephone or write for particu- 
lars. 


Chicago Welded Products Co. 


226 N. Carpenter St., Chicago 





Hauck Mfg. Co. 
Davis-Bournonville Co. 

The Imperial Brass Mfg. Co. 
Modern Engineering Co. 


United States Welding Co. 


Oxweld Acetylene Co. 
Smith’s Inventions, Inc. 
Superior Oxv-Acetyvlene Machine Co. 


Torchweld Equipment Co. 


Universal Oxygen Co. 





BRASS SPELTER WIRE 
Air Reduction Sales Co 
Burdett Oxygen Co. 
Universal Oxygen Co. 
Torchweld Equipment Co 

BRAZING OUTFITS 
Bastian-Blessing Co. 
Buffaio Dental Mfg. Co. 
Hauck Mfg Co. 
Imperial Brass Mfg. Co. 
Smith’s Inventions, Inc. 
Superior Oxv-Acetvyiene Machine Co 
Torchweld Equipment Co. 

BRONZE FILLER RODS 


Air Reduction Sales Co. 

Central Steel & Wire Co. 

Wm. Cramp & Sons 

Electric Arc Cutting & Welding Co 

Burdett Oxygen Co. 

Hauck Mfg. Co. 

Davis-Bournonville Co. 

The Imperial Brass Mfg. Co 

Modern Engineering Co. 

Oxweld Acetylene Co. 

Superior Oxy-Acetylene Machines Ce 

Torchweld Equipment Co. 

United States Welding Co. 

Universal Oxygen Co. 
CABLE (For Leads) 

Electric Arc Cutting & Welding Co. 

General Electric Co 

Quasi-Arc Weldtrode Co 

Transportation Engineering Corp. 
CARBIDE (Calcium) 

Air Reduction Sales Co 

American Carbolite Sales Co. 

Gas Tank Recharging Co. 

Shawinigan Products Corp. 

Union Carbide Sales Co. 
CARBIDE (Compressed in Cakes) 

Carbic Mfg. Co. 


CARBON (Blocks, Paste, Etc.) 
National Carbon Co. 
U. S. Welding Co. 
Electric Arc Cutting & Welding Co 


CARBON REMOVING TORCHES 
See “Torches” 


CAST IRON FILLER RODS AND FLUX 
Air Reduction Sales Co. 
Burdett Oxygen Co. 
Bierman-Everett Fdyv. Co. 
Central Steel & Wire Co. 
Chicago Steel & Wire Co. 
Wm. Cramp & Sons 
B. Dieden Co. 
Electric Are Welding & Cutting Co. 
Iron City Foundry Ce. 
Davis-Bournonville Co. 
Hauck Mfg. Co. 
International Oxygen Co. 
Modern Engineering Co. 
The Imperial Brass Mfg. Co 
Oxweld Acetylene Co 
Imperial Brass Mfg. Co. 
Page Steel & Wire Co. 
John A. Roebling’s Sons Co. 
Smith’s Inventions, Inc. 
Superior Oxy-Acetylene Machine (Co 
Torchweld Equipment Co. 
Transportation Engineering Corp. 
United States Welding Co 
Universal Oxygen Co. 


COPPER FLUX 
Air Reduction Sales Co. 
Imperial Brass Mfg. Co. 


CUTTING RODS (Elec. Arc) 
Electric Arc Cutting & Welding Co 


CYLINDERS 
Wm. Wharton, Jr., & Co. 


ELECTRIC ARC WELDING OUTFITS 
Electric Arc Welding & Cutting Co 
General Electric Co. 

Gibb Instrument Co. 

Lincoln Elec. Co. 

Quasi-Arc Weldrode Co. 
Westinghouse Elec. & Mfg. Co 
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SERVICE PLANTS 


Minneapolis, Minn. 
14 No. 9th St. 


Buffalo, N. Y. 
846 Main St. 






New York, N. Y. 
355 W. 57th St. 


Chicago, Ill. 
1522 Michigan Ave. 


Cleveland, Ohio 
6529 Euclid Ave. 


Pittsburgh, Pa. 
5102 Baum Blvd. 










Milwaukee, Wisconsin Over 500 Licensee Representations San Francisco, Calif. 
18 Martin St. Throughout the World. 116 Hyde St. 


L. LAWRENCE & COMPANY 


Originators of Lawrence Scored Cylinder Process 





Beware of Imitators 


Home and Licensee Office: 


292 Halsey Street NEWARK, NEW JERSEY 





Repairs to Scored Cylinders by Lawrence 
Patented Process are permanent and guaranteed 
for the life of the motor. 


Shop licenses obtainable. Write for particu- 


lars and prices today, as someone may be ahead 


of you. 


Distributors of De Luxe Light Weight Gray 
Iron Pistons, Rebco and Hi-Speed Rings and 


Wrist Pins. 

















































ELECTRIC 
“Resistance Welding Machines” 
ELECTRODE HOLDERS 
Electric Are Welding & Cutting Co. 
General Electric Co. 
Gibb Instrument Co 


Quasi-Arc Weldtrode Co 
Transportation Engineering Corp. 


ELECTROLYTIC OXYGEN AND HYDROGED 


GENERATING EQUIPMENT 


Burdett Oxygen Co. 
International Oxygen Co. 
Universal Oxygen Co. 

FILLER RODS (Swedish Iron) 
Air Reduction Sales Co. 
Bierman-Everett Fdy. Co. 
Burdett Oxygen Co. 

Central Steel & Wire Co. 

Chicago Steel & Wire Co. 

Wm. Cramp & Sons 

B Dieden Co. 

Electric Arc Cutting & Welding Co 
Davis-Bournonville Co. 

Hauck Mfg. Co. 

Modern Engineering Co. 

The Imperial Brass Mfg. Co 
Oxweld Acetviene Co 

Page Steel & Wire Co. 

Superior Oxy-Acetylene Machine Cc 
Transportation Engineering Corp. 
Universal Oxygen Co. 

FILLER RODS (Tobin Bronze) 
Air Reduction Sales Co. 
Burdett Oxygen Co. 

Central Steel & Wire Co. 
Bierman-Everett Fdy. Co. 
Davis-Bournonville Co 
International Oxygen Co. 
The Imperia! Brass Mfg. Co 
Modern Engineering Co. 
Oxweld Acetylene Co 

Page Steel & Wire Co. 
Superior Oxy-Acetylene Machine ‘se 
Torchweld Equipment Co. 
United States Welding Co. 
Universal Oxygen Co. 

FILLER RODS (Vanadium Steel) 
Air Reduction Sales Co. 
Burdett Oxygen Co. 
Bierman-Everett Fdy. Co 
Central Steel & Wire Co. 
Universal Oxygen Co. 

Wm, Cramp & Sons 
Davis-Bournonville Co. 
Hauck Mfg. Co. 
International Oxygen Co. 
The Imperial Brass Mfg. Co 
Modern Engineering Co. 
Oxweld Acetyiene Co. 
Reid-Avery Co. 

Torchweld Equipment Co. 
éuperior Oxy-Acetylene Machine oe 
United States Welding Co. 
Universal Oxygen Co. 

FIREPROOF PLASTIC 
National Carbon Co. 

U. 8S. Welding Co. 


FLUE WELDERS (Electric) 


General Electric Co. 
Wilson Welder & Metals Co. 


FLUXES 


Air Reduction Sales Co. 
Imperial Brass Mfg. Co. 
Modern Engineering Co. 
Smith's Inventions, Inc. 
Universal Oxygen Co. 


FURNACES (Annealing) 
Buffalo Dental Mfg. Co. 
General Electric Co, 
Hauck Mfg. Co. 
Universal Oxygen Co. 


PREHEATING FURNACES 
Buffalo Dental Mfg. Co. 
Hauck Mfg. Co. 
Imperial Brass Mfg. Co. 
Modern Engineering Co. 
Superior Oxy-Acetylene Machine Co 


GAS BURNERS (Preheating) 
Air Reduction Sales Co. 
Superior Oxy-Acetylene Machine Co 
Universal Oxygen Co. 
GATGES 
U. 8S. Gauge Co. 


GENERATORS (Oxygen or Hydrogen) 
Burdett Oxygen Co. 
International Oxygen Co. 
Universal Oxygen Co. 


GLOVES (Welders Asbestos) 
Burdett Oxygen Co. 
Chicago Eye Shield Co. 
Davis-Bournonvilie Co 
Electric Are Cutting & Welding Co 
International Oxygen Co. 
Imperial Brass Mfg. Co. 
Servicized Products Co. 
Torchweld Equipment Co 

GOGGLES 
fhicago Eve Shield Co 
Imperial Brass Mfg. Co. 

Modern Engineering Co 


RESISTANCE WELDERS. 


THE WELDING ENGINEER 


See Quasi-Are Weldtrode Co. 


Transportation Engineering Corp. 


GRINDING MACHINES 
N. A. Strand Co. 
Transportation Engineering Corp. 
Wodack Electrical Tool Corporation. 


HARDENING FURNACES 
Buffalo Dental Mfg. Co. 
General Electric Co. 

Hauck Mfg. Co. 

HOSE (Oxygen and Acetylene) 

Air Reduction Sales Co. 
Burdett Oxygen Co. 
Buffalo Dental Mfg. Co. 
Davis-Bournonville Co. 
International Oxygen Co. 
Imperial Brass Mfg. Co. 
K-G Welding & Cutting Co. 
Oxweld Acetylene Co. 
Smith’s Inventions, Inc. 
Superior Oxy-Acetylene Machine Co 
Torchweld Equipment Co. 
United States Welding Co. 
Universal Oxygen Co. 

HOSE UNIONS 


Air Reduction Sales Co. 
Bastian-Blessing Co. 

K-G Welding & Cutting Co. 

Hauck Mfg. Co. 

Imperial Brass Mfg. Co. 
International Oxygen Co. 

Smith’s Inventions, Inc. 

Superior Oxv-Acetylene Machine Co 
Torchweld Equipment Co 

Universal Oxygen Co. 


HYDROGEN 


Burdett Oxygen Co. 

California Compressed Gas Co. 

Gas Products Association 

International Oxygen Co. 

Universal Oxygen Co. 
HYDROGEN PLANTS 

Burdett Oxygen Co, 

International Oxygen Co. 

Universal Oxygen Co. 


KEROSENE PREHEATING TORCHES 
Air Reduction Sales Co. 
Hauck Mfg. Co. 
The Imperial Brass Mfg. Co. 
Imperial Brass Mfg. Co. 
Modern Engineering Co. 
Oxweld Acetylene Lo. 
Smith's Inventions, Inc. 
Superior Oxy-Acetylene Machine Co. 
NEEDLE VALVES 
Air Reduction Sales Co. 
Burdett Oxygen Co. 
The Bastian-Blessing Co. 
Universal Oxygen Co. 
Buffalo Dental Mfg Co. 
Federal Brass Works. 
General Welding & Eqpt. Co. 
The Imperial Brass Mfg. Co. 
K-G Welding & Cutting Co. 
Smith’s Inventions, Inc. 
Superior Oxy-Acetylene Machine Co 
Torchweld Equipment Co. 
NITROGEN 
Air Reduction Sales Co. 
Linde Air Products Co. 
OLL BURNERS (Preheating) 
Air Reduction Sales Co. 
Gas Products Asan. 
The Imperial Brass Mfg. Co. 
Modern Engineering Co. 
Oxweld Acetylene Co. 
Superior Oxy-Acetylene Machine Co 
OXY-ACETYLENE CUTTING MACHINES 
Davis-Bournonville Co. 
The Shawver Co. 
UXYGEN (Compressed in 
Air Reduction Sales Co. 
Burdett Oxygen Co. 
California Compressed Gas Co. 
Gas Products Ass’n. 
International Oxygen Co. 
The Linde Air Products Co 
Swift & Co. 
Universal Oxygen Co. 


OXYGEN AND HYDROGEN GENERATING 
EQUIPMENT 
Burdett Oxygen Co. 
Gas Products Assn. 
International a Co. 
Universal Oxygen C 
PREHEATING FURNACES 
Natural Gas and Oil Fuel) 
Imperial Brass Mfg. Co. 
PRESSURE GAUGES 


Air Reduction Sales Co. 
Bastian & Blessing Co. 
Burdett Oxygen Co. 
Davis-Bournonville Co. 
Hauck Mfg. Co. 
International Oxygen Co. 
The Imperial Brass Mfg. Co 
Modern Engineering Co. 
Oxweld Acetylene Co. 
Smith’s Inventions, Inc. 
Superior Oxy-Acetylene Machine Co. 
U. 8S. Gauge Co. 

Torchweld Equipment Co. 
United States Welding Co. 
Universal Oxygen Co. 


REGULATING VALVES (Acetylene) 


Air Reduction Sales Co. 
The Bastian-Blessing Co. 


Cylinders) 


(Artificial or 
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Dardett Oxygen Co. 
Davis-Bournonvitie Co. 

Federal Brass Works 

Hauck Mfg. Co. 

International Oxygen Co. 

The Imperial Brass Mfg. Co 

K-G Welding & Cutting Co. 

Modern Engineering Co. 

Oxweld Acetylene Co. 

Smith’s Inventions, Inc. 

Superior Oxy-Acetyiene Machine Co 

Torchweld Equ‘pment Co. 

United States Welding Co. 

Universal Oxygen Co. 
REGULATING VALVES (Hydrogen) 

Air Reduction Sales Co. 

The Bastian-Blessing Co. 

Burdett Oxygen Co. 

Federal Brass Works 

International Oxygen Co. 

The Imperial Brass Mfg. Co. 

Modern Engineering Co. 

Universal Oxygen Co. 

K-G Welding & Cutting Co. 

Superior Oxy-Acetylene Machine C 

Smith’s Inventions, Inc. 

Torchweld Equipment Co. 

Universal Oxygen Co. 
REGULATING VALVES 

Air Reduction Sales Co. 

The Bastian-Blessing Co. 

Federal Brass Works 

Imperial Brass Mfg. Co. 

Smith’s Inventions, Inc. 

Universal Oxygen Co. 


SAND BLAST 
Transportation Engineering Corp. 

RESISTANCE WELDING MACHINES 
American Blectric Fusion Corp. 

SCORED CYLINDERS 
L. Lawrence & Co. 

SEAM WELDERS (Electric) 
American Electric Fusion Corp. 
(weneral Electric Co. 

Gibb Instrument Co. 

SILVER SOLDER 

F. H. Noble & Co. 


SOLDERS 
Liberty Welding Co. 


TORCHES (Oxy-Acetylene Welding and 
Cutting) 
Air Reduction Sales Co. 
The Bastian-Blessing Co. 
Carbic Mfg. Co. . 
Burdett Oxygen Co. 
Davis-Bournonville Co. 
Federal Brass Works 
International Oxygen Co. 
The Imperial Brass Mfg. Co. 
K-G Welding & Cutting Co. 
Modern Engineering Co. 
Oxwald Acetylene Co. 
Prest-O-Lite Co. 
Smith’s Inventions, Inc. 
quoeter Oxy-Acetylene Machine Co 
The Thermalene Co. 
Torchweld Equipment Co. 
United States Welding Co. 
Universal Oxygen Co. 
a me (Oxy-Hydrogen Welding and 
Air Reduction Sales Co. 
The Bastian-Blessing Co. 


(Oxygen) 





Texas Headquarters for Welding 
and Cutting. The Best Equipped 
Plant in the State. 


Southern Welding & Machine Co. 
212-14 College Street 


San Antonio, Texas 





Burdett Oxygen Co. 

Davis-Bournonville Co. 
International Oxygen Ca. 

The Imperial Brass Mfg. Co. 

K-G Welding & Cutting Co. 

Modern Engineering Co. 

Oxweld Acetylene Co. 

Superior Oxy-Acetylene Machine Co 

Smith’s Inventions, Inc. 

Torchweld Equipment Co. 

United States Welding Co. 

Universal Oxygen Co 
TANK CONNECTIONS 

lene Adaptors) 

Air Reduction Sales Co. 
International Oxygen Co. 

Smith’s Inventions, Inc. 

Superior Oxy-Acetylene Machine Co. 

The Imperial Brass Mfg. Co. 

Torchweld Equipment Co. 

Universal Oxygen Cc 
HERMALENE-GAS 

The Thermalene Co. 

HER WELDING 

Metal & Thermit Corp. 
TORCHES 


Air Reduction Sales Co. 
Buffalo Dental Mfg. Co. 
The Imperial Brass Mfg. Ce 


(Oxygen and Acety 


(Gasoline and Kerosene Prehest- 
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UNION CARBIDE 


WORLD’S BEST QUALITY—HIGHEST GAS YIELD 


ALWAYS PACKED IN BLUE AND GRAY DRUMS 


Large stocks of Union Carbide in 
all regular commercial sizes are car- 
ried at each of Union Carbide Sales 
Company’s Warehouses listed be- 
low. 


Requests for information and spe- 
cial correspondence should be ad- 
dressed to our New York, Chicago 
or San Francisco offices. 


Generator Sizes of Union Carbide 
Packed in 100 Pound Drums 
314 in. x2 in. (Lump) 
2 inex % in. (Egg) 
1%4in.x ¥% in. (Nut) 
% in. x 1/12 in. (Quarter) 


For Oxy-Acetylene Welding and 
Cutting Plants, Acetylene House 
Lighting Plants, Contractors’ 
Torches and Flare Lights, and nu- 
merous other pieces of Acetylene 
generating apparatus designed for 
the use of one of these sizes of Car- 
bide. 


UNION CARBIDE SALES COMPANY 


Peoples Gas Building 
Chicago, Ill. 


Carbide and Carbon Building 


30 East 42nd St. 
New York 


Balfour Building 


California and Sansome Sts., 


San Francisco, Calif. 





UNION CARBIDE SALES COMPANY’S WAREHOUSES 


Shipments Always Made On Day Orders Are Received 


ALABAMA 
Birmingham 1916 Morris Ave. 
Montgomery 14 N. Perry St. 
ARIZONA 
Phoenix 42 s. Central Ave. 


123 S. Ninth St. 


Los Angeles 

Sacramento 

San Diego 

San Francisco 
COLORADO 

Denver Nineteenth and Wazee Sts. 

CONNECTICUT 
Hartford 412 Trumbull St. 
DISTRICT OF COLUMBIA 

Washington 501 Second St., N. E. 
FLORIDA 

Jacksonville 1 3 St. 


Atlanta P. O. Box 1594 
Savannah, Ogeechee Canal, S. of Bay St. 
P. O. Box 78 
ILLINOIS 
Chicago 122 So. eee Boulevard 
DARVIING, coccecicccee 511 Oak St. 
Decatur "133 W. William St. 
East St. 700 Broadway 
Phones Bell-Bridge 320, 
Kinloch-St. Clair 320 
Marion..315 8. Granite St., P. O. Box 747 
Monmouth 24 E. Archer Ave. 
i 100-110 Edmund St. 
Phones Main 700-701, Interstate 7000 
313 Delaware St., Phone 220 
Springfield 1801 Washington St, 
Streator 702 East Elm St. 


UNION CARBIDE 


INDIANA 
Evansville.... 1601 Illinois St. 
Fort Wayne 2216 Broadway 
Indianapolis...... 110-112 8S. Alabama St. 
Phones Bell-Main 2410, 
Independent 27-474 
Terre Haute 921 Wabash Ave. 


Davenport 
Des Moines 
Dubuque 8th and Washington Sts. 
Fort Dodge Central Ave. at 16th St. 
Ottumwa 207-9-11 S. Washington St. 
Sioux City..925 Fourth St., P. O. Box 398 
Waterloo A East Fourth St. 


109 W. Third St. 
154 N. Fifth St. 
Douglas and Sycamore Aves. 


. O. Box 951 
seam ietslaien 


Pittsburg 


Wichita.... 


"126° E. Main. St. 

1701 Cumberland Ave. 
LOUISIANA 

4124 Toulouse St. 


Portland Exchange St. 


11 

MARYLAND 

19 E. Lombard 8t. 

.53 Third Nat’l Bk. Bldg. 

Salisbury...Mill St., Opp. Fulton Station 
MASSACHUSETTS 


Baltimore 
Cumberland... 


Springfield 
Worcester 


Napier St. 
15 Federal St. 
MICHIGAN 
Detroit Federal and Junction Aves. 
Grand Rapids..500 Shawmut Ave., N. W. 
Hancock 
Iron Mountain 513 Stephenson Ave. 
2 South Water St. 
Muskegon ’. Western Ave. 
Saginaw 
Sault Ste. 
epee ° 
Minneapolis 34 N. First St. 
Phones Nicolice 7121, 
Tri City-Automatic 38634 


413 Chestnut St. 
MISSISSIPP1 
Vicksburg 312 Washington St. 
MISSOU RI 


Virginia 


Kansas City Louis Ave. 
St. Joseph 920 Sixth St., a “A. 
De. Ss ctctna (See East St. Louis, Ill.) 
NEBRASKA 
Omaha 1007-9-11 Jones St. 
Union Sta. P. O, 
NEW JERSEY 
Camden West and Clinton Sts. 
55 Ridgewood Ave. 
NEW YORK 
ne LC PEP EE ere 108 Third Ave. 
Binghamton 21 Jarvis St. 
Phones Long Distance 467, 
York State 210, Bell 2450 

Buffalo 1336 Genesee St. 
Geneva Exchange St. & R. R. Place 

a eee 

11 New York Ave 
O'Neil St., er Broadway 
Niagara Falls 
Poughkeepsie Smith St. 
and N. Y., N. H. & H. R. R. Tracks 

J 135 Hotel St. 
438 Court St. 


First Nat’l Bank Bldg. 


Michigan Ave. 


Whitehall 22-23 Main St. 


NORTH CAROLINA 
a es --205 W...F¥est St. 
Wilmington 13 N. Front St. 
Raleigh P. O. Box 149 

NORTH DAKOTA 
Fifth St. and Second Ave. 
OHIO 

Athens..... Factory and Moore Sts. 
Canton 618 Mulberry Road, 8. E. 
Cincinnati..67 Plum St., Phone Main 682 
Cleveland 601 The Citizens’ Bldg. 
DS on 600-4 Kae ead 310 Dublin Ave. 
812-828 E. First St. 


Mansfield. .40 West Third St., Phone 69 
Steubenville 324-343 N. Seventh St. 
Toledo 414 S. Erie St. 
Youngstown Jones and Brittain Sts. 
Zanesville -Main and 2nd Sts. 
OKLAHOMA 
McAlester. -....cccccceseeeS N. Main St. 
Oklahoma 4 Wert rark riace 
4 1-11 N. Boulder St. 
OREGON 
15th and Hoyt Sts. 
PENNSYLVANIA 
; 359 Beaver St. 
DuBois....Weber Ave. and Franklin St. 
East Greensburg..Clark and George Sts. 
1426 Chestnut St. 


Portland 


Harrisburg 
Johnstown, Messenger St. and B. & O. R.R. 
Pittsburgh 
1202 Chamber of Commerce Bidg. 
Pottsville....Railroad and Sanderson 8t. 
Penn Ave. and Vine St. 
Fifth and Walnut Sts. 
Williamsport....... Canal and Court Sts. 
SOUTH CAROLINA 
Charleston..3 N. Liberty St., Phone 2716 
TENNESSEE 
Chattanooga 
...627 Volunteer State Insurance Bldg. 
Knoxville 426 West Depot Ave. 
re 671 South Main St. 
Nashville ——— Broadway 
ere Wood and Market Sts. 
El Paso..First and Kansas Sts., Phone 50 
Houston 
-Baker and Cedar Sts., P. O. Box 1214 
San Antonio.............115 Medina St. 
Waco..Thirteenth & Mary Sts., Phone 23 
UTAH 


Salt Lake City..108 W. Second South St. 
VIRGINIA 
1324 Commerce St. 
513 Front St. 
8th and Cary Sts. 
Ww EST VIRGINIA 
Bluefield 195 Roanoke St. 
Charleston..Broad St. and K. & M. R. R 
SEE cecees Railroad Ave. and First St. 
Fairmont “= 2. 
Huntington...Seventh Ave. & Eighth St. 
Morgantown. 178 Clay St., Phone 20 
Wheeling 48rd and McCulloch St. 
WASHINGTON 
508 Westlake Ave., North 
Spokane..162 So. Post St.. Phone Riv-96 
eee wy 
La Crosse..... --Front and King Sts. 
Madison 513-19 Williamson St, 
120 Jefferson St. 


Lynchburg 
Norfolk 
Richmond. 


IS EASILY OBTAINABLE EVERYWHERE 








COMPLETE UNITS 
INSTALLATIONS 
GENERATORS 
and SUPPLIES 


K-G WELDING anp CUTTING CO., Inc. 
Home Office and Factory: 556 W. 34th St.,New York City 


Sales Offices: 


PITTSBURGH 
and NORFOLK: 


PHILADELPHIA 


AAT SK tL RR 


thauck Mfg. Co. 

International Oxygen Co. 

The Imperial Brass Mfg. Co. 

Oxweid Acetylene Co. 

The Prest-O-Lite Co. 

Superior Oxy-Acetylene Machine Co. 

United States Welding Co. 

Westinghouse Electric & Mfg. Co 

Burdett Oxygen Co. 

Davis-Bournonville Co 

International Oxygen Co. 

Kentucky Oxygen-Hydrogen Co. 

Modern Engineering Co. 

Prest-O-Lite Co. 

Smith’s Inventions, Inc. 

Superior Oxy-Acetylene Machine Co. 

Universal Oxygen Co. 

The Imperial Brass Mfg. Co. 

Torchweld Equipment Co 
TRUCKS (Cylinder Carriers) 

Air Reduction Sales Co. 

The Bastian-Blessing Co. 

Burdett Oxygen Co. 

Davis-Burnonvilie Co 

M. Desmond Mfg. Co. 

The Imperial! Brass Mfg. Co. 

Modern Engineering Co. 

buperior Oxy-Acetylene Machine Co 

Torchweld Equipment Co. 

United States Welding Co. 

Universal Oxygen Co. 


CHICAGO 


SPRINGFIELD, MASS 


artificial gas. 








Reduce Overhead Expense 





Welders do their preheating jobs at less cost than with charcoal or 


There is absolutely no SMOKE or NOXIOUS 
DIRT that accumulates when charcoal is used is eliminated, 


The burners are readily spon to the desired flame by 
regulating the OIL VALV 


HAUCK KEROSENE PaRnaT ERS 
and easy to HANDLE. 
pumping will operate the burner for three hours. 


Write us for descriptive matter, or, still better, ask us to send you 
an outfit ON TRIAL. 


HAUCK MANUFACTURING CO. 


Makers of Oil Burning Equipment for Over Twenty Years 
122 TENTH STREET =: : : 


Vecember, 19°] 





GASES, and the 
merely 


are simple to OPERATE. 
They are equippel with hand pump; one 


BROOKLYN, N. Y. 








VALVES (For Oxygen Cylinders) 
Air Reduction Sales Co. 
Burdett Mfg. Co. 
international Oxygen Co. 
Universal Oxygen Co. 


WELDING APPARATUS (Electric) 
Electric Arc Welding & Cutting Co. 
General Electric Co, 

Gibb Instrument Co. 

Lincoln Elec. Co. 

Quasi-Are Weldtrode Co. 
Westinghouse Elec. Mfg. Co. 


WELDERS’ GLOVES 
Air Reduction Sales Co. 
Chicago Eye Shield Co. 
Electric Arc Cutting & Welding Co. 
International Oxygen Co. 
The Imperial Brass Mfg. Co 
Transportation Engineering Corp. 
Universal Oxygen Co. 


WELDERS’ GOGGLES 


Air Reduction Sales Co. 

Burdett Oxygen Co. 

The Imperial Brass Mfg. Co. 
Chicago Eye Shield Co 
International Oxygen Co. 

Modern Engineering Co. 
Quasi-Are Weldtrode Co. 
Transportation Engineering Corp. 
Universal Oxygen Co. 


WELDERS MASKS 
Chicago Eye Shield Co. 
Electric Arc Welding and Cutting Co. 
General Electric Co. 
Torchweld Equipment Co. 
Transportation Engineering Corp. 
WELDING RODS AND WIRE 
Air Reduction Sales Co. 
Electric Arc Cutting & Welding Co. 
Bierman-Everett Fdy Co. 
Burdett Oxygen Co. 
William Cramp & Son 
Central Steel & Wire Co. 
Chicago Steel & Wire Co. 
B. Dieden Co. 
Iron City Foundry Co. 
The Imperial Brass Mfg. Co. 
International Oxygen Co. 
Modern Engineering Co. 
Oxweld Acetylene Co. 
Page Steel & Wire Co 
Quasi-Are Weldtrode Co. 
Reid-Avery Co. 
John A. Roebling’s Sons Co. 
Torchweld Equipment Co 
Transportation Engineering Corp. 
Universal Oxygen Co. 
WELDING ROD HOLDERS 
Cc. Sorensen. 
WIRE AND CABLE (Asbestos Insulated) 
Central Steel & Wire Co. 
D. & W. Fuse Works, General Electric Co 


ALPHABETICAL INDEX TO ADVERTISERS 


4 
OP Pee ee Eee acc scccsecedvesec 59 
American Carbolite Sales Co.............. 43 
Associated Business Papers, Inc 11 
B 
Bastian-Blessing Co., The...............30-31 
Pepeumeenomwenene Dew, CO. .cccecctsiccoocs 54 
The Ruckeye Welding & Sup. Co.......... AR 
ee fer 57 
Re ere 9 
Cc 
iT ter. beens pews ncerkecwamee 42 
Compressed Gas Corporation........ ..... 3 
Cen ee Oe WU Gc ccccccscceseccnses 53 
oe UU EE eee 55 
Chicago Steel & Wire Co. wins 57 
Chicago Welded Products Co. aces 1eeen 4 
Commercial Acetylene Supply Co. a ae lenient teal 18 
We SE Gt WINES b hcendcdecesese< sercde 15 
Davis-Bournonville Co..........ceceeceeee 9 
Davis-Bournoville Co. ........... 17 
grees G& Geico cease eves eo huwesd Ga awae 56 
M. Desmond Mfg. Co... 54 
Ez 
Electric Arc Welding & Cutting Co........ 4 
Everstay Sales Co....... eS evi tedenavee 5 
WeGeral Mraee Weers. ...cccccisccces 19 


G 
General Electric Co....... Reeneoeews seugee 
Gas Products Assn.. EE * 
Gas Tank Recharging Co. tere Tere cre Cee 
Gibb Instrument C Oo TTC CTIT Tee. 


Mavek Manwincturing Ce... .-cccpocccccese 
Hoskins Process Development Co......... 


Imperial Brass Mfg. Co. ..c.ccccccccscccee 
Bee "Ge BE Gh. cw ccc ccsocceuvessee 


K 
K-G Welding & Cutting Co.............6+. 


L 
ROE Wee Geis anccacesese states 54, 
Re er ee GBs oc cc ce cqccennseeees 
Lincoln BWilectric Co.......ccccscccccccccce 
L. Lawrence & Co........++. TeTTTTT cece 
M 


Merey Flux & Chemical Co............ece08 
Modern Engineering Co . 


SONS SOR GIR bon cece cccsseresicutes 
Wee BORO > Gc occ 6 60's 0:0 0s 60 Hbp ce Kee 


Oo 
ee SD  GWvacdcccceceectvec seen 


P 
Page Steel & Wire Co............ aveeenes 
Be POUR -EANO CO., TNS. on ccc ctvcessseces 


Q 
Quasi-Are Weldtrode Co.... ahs dex ‘ 8 


Reid-Avery Co. 


Servicized Products Co...... err 
EY Gs bh dain M6. 6 er vabes oe 
TF... Oe rr 
Superior Oxy-Acetylene Machine Co.... § 
Southern Welding Machine Co............. i 
Swift & Co 


Smith’s Inventions, 
N. A. Strand & Co 


po oe, ae ee 58 
Torchweld Equirment Co.......... Front eee 
Transportation Engineering Corp 


U0 
Uaten SE ME cee ccsccceeceecese 7 
S. Gauge Co ‘ 


Uattod States Welding Co... 
Universal Oxygen Co.. 


Welding Service Co 
Westinghouse Elec. 
Wm. 


Wharton, Jr., & Co., Ine. 


Wodack Electric Tool Corporation. eee ken, Oe 


meen 





il 
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PART I 


Valve seats that wear are waste- 
ful of gas. The customer complains 
when tanks leak, and often refuses 
to order again. New seats have to 
be installed, the change costing 
money, time and material. There- 
fore, a durable, positively leak-proof 
seat is a prime essential to a good 
valve. 


Weak spots in the construction of 
valves lead to broken valve stems, 
twisted valve tongs, spread plugs, 
tanks out of service, and expensive 
replacement. 


Here is a high 
grade single seat 
valve, at a popular 
price, designed to 
effect marked sav- 
ings in gas distri- 
bution. 





A Short Lesson in the 
Relation of Valve Con- 
struction to the Cost 
of Gas Plant Operation. 


PART II 

The Burdett Standard Pressure 
Valve has a tapered seat tip, made of 
monel metal and held loosely, like a 
swivel, in the threaded plug. The 
tip does not twist or wear so there is 
no replacement expense nor gas 
leakage. 

The plug is connected directly to the 
stem, giving sturdy construction 
which insures against broken stems 
and increases the life of the valve. 


SUMMARY 


For Economy specify Burdett 
Valves. : 


Safety discs and valves complete are thoroughly tested before shipping. 
All valves are fully guaranteed as to materials and workmanship. 


BURDETT MANUFACTURING COMPANY 


309 St. John’s Court 


CHICAGO, ILLINOIS 
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A Small Investment 
That Pays 


Big Returns 


VERY WHERE —in repair 
shops, in industrial plants —in 
service stations and—in all kinds of 
outside repair work, Smith's Weld- 
ing, Cutting and Carbon Burning 
Equipment Plants are in strong 


emand—because they can be had 
in any size needed —because they are adapt- 
able to all kinds of work —and because they 





enable the best welding and repair work at low- Smith’s Welding, Cutting and Carbon 
est cost. Burning Equipment 
No. 3 
The work they do is unlimited. They fix any- Made in Many Sizes 
thing from an auto fender to a locomotive. On Portable Trucks or Stationary 


Smith’s Inventions, Inc., 2617 4th Street S. E., 


Minneapolis, Minn. 














Gefei-Tridor welds 450 feet of pressure tight seam of 95% strength in one hour 


Is It Better 
To Use This or Compete Against Its Product? 


37 different types of machines —a type for every purpose. Your type is among them. 














GIBB INSTRUMENT COMPANY, General Motors Building, Detroit, Michigan 
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A Railway for Ideas 


WO business concerns with the same physical equipment and opportunities may enter the field at 
ithe same time, Yet, within a year, one may forge far ahead of its competitor. You have seen it 
happen many times. Why? Because one had better ideas. 


Business failures are nearly all failures of ideas. The ability to acquire and use the right ideas is 
the measure of success or failure. 


For every idea you originate, thousands are originated by others. For every idea you believe may 
work, thousands are tested in the laboratory of experience. 


ATTTTTAITATTATTTATLITAA LURK LULL LLORAS LLSULLLULLLLLL LLL 





Py 
= 
z 
= 


I UITHZTuiiiiiiiii 86h idea developed in New York 





LIST OF MEMBERS is of no-use to a Californian unless =& {f (| LIST OFTMEMBERS 
Each has subscribed to and is main- he hears about it. That is why = oe nner Biggs 
taining the highest standards of prac- eae 99 . ¥ = Hard aM 
tice im its editorial and advertising there must be railways for ideas, = erage Ventilating Magazine 
service. 





(The 
Hide and Leather 
Hospital Management 
Hotel Monthly (The) 
Hotel Review 


Illustrated Milliner 

Implement and Tractor Age 
Implement and Tractor Trade Journal 
Industrial Arts Magazine (The) 
Inland Printer (The 

Iron Age (The) 

Iron Trade Review (The) 


Lumber 


channels for the exchange of con- 


Advertising and Selling structive thought 


American Architect (The) 

American Blacksmith, Auto and Trac- 
tor Shop 

American Exporter 

American Funeral Director (The) 

American Hatter (The) 

American Machinist 

American Paint Journal 

American Paint and Oil Dealer 

American Printer (The) 

American School Board Journal (The) 





Business Papers are the “IDEA 
RAILWAYS” which bring you the 
best ideas in the world interpreted 
in terms of your particular kind of 


TULL RUA ULL ULLAL L011 










































Architectural Record (The) i a = Lumber Trade Journal (The) 
Automobile Dealer and Repairer business They ors hardly less = Lumber World Review (The) 
Automobile Journal | important than the railways of = Manufacturers’ Record 
Automotive Industries é : se = Manufacturing Jeweler (The) 
Bakers Weekly iron and steel. Without “Idea = Marine Engineering 
‘Boiler Maker (The) . ” ‘ : = Marine Review . 
Boil and Shoe Recorder Railways” to effect a “meeting = Millinery Trade Review (The) 
Brick and Clay Recor . ” = = . 
Buildings and Building Management of minds” no sales could take place, = Mining Gnd Scientific Prove 
Building Supply News : = 
Bulletin of Pharmacy (The) a ana oh ie epper. = 0 wee and Bicycle Illustrated 
Canadian Grocer = = Motor Truck 
Canadian Machinery and Manufactur- = M = Motor World 
ing News = 7 7 = Nati il 
Canadian Railway and Marine World = A Shipment for Y ou = ye eee nl News 
Candy and Ice Cream _ ; 2 = Nautical Gazette (The) 
Chemical and Metallurgical Engineer- = ; L ; = Northwest Commercial Bulletin 
ing z Think of the money this service = Northwestern Druggist 
Clothier and Furnisher (The) = = Nugent’s, The Garment Weekly 
Coal Age, ; = makes for you—saves for you. Con- & _ National Cleaner & Dyer 
oal Trade Journa = . : 5 = , 
Concrete = ceive, if you can, of the increased ex- 3 ji Trede Journal 
otton = = 
= i ; = Plumber and Steam Fitter 
Deily Metal Trade | = pense and the crushing handicap = Powe 
Distribution and Warehousing = which would be imposed upon both = Power Boating 
Domestic Engineering = n = Power Farming Dealer 
Dry Goods Economist = you and the concerns from which = Power Plant Engineering 
Drygoodsman = : = Price Carrene—Sivein Reporter 
Dry Goods Reporter = you buy, were your “Idea Railways” =  Printer’s Ink 
Electric Railway Journal = : = Railway Age — , 
Electrical Merchandising = to be abolished. = Railway Electrical Engineer 
Electrical Record = = Railway Maintenance Engineer 
ee a by bly (The) = = etd sneer ty om gaa 
mbalmers’ Monthly e = : : = ailway Si ngineer 
Engineering and eg :, = The advertisers in these pages are = a 
Engineering and ining Journa = : : : = oc roducts 
Engineering News-Record = progressive merchandisers, using = Rubber Age 
Factory a = the economical sales methods, made . ee ewes 
arm Implement News = = . . = : 
Farm Machinery—Farm Power = possible by this particular “Idea = seoe, Revaties (The) 
ire an ater Engineering = : ” ‘ = 
Foundry (The) = Railway.” It pays to do business & ——— Hardware and Implement 
urniture journ e = : ° = . . 
Furniture Manufacturer and Artisan = with people of this character. = Sporting Goods Dealer (The) 
Furniture Merchants’ Trade Journal = = mca = gene geome a : 
= = ea and Coffee Trade Journa e 
Gas Age (The) = Y ou invited ul = Textile World 
Gas Record (The) _ = are invited to consult us freely = WELDING ENGINEER, THE 
Grand Rapids Furniture Record (The) = about Business Papers, or Business Paper = Wood-Worker (The) 
= 4 = 
= Advertising =a 


‘THE ASSOCIATED BUSINESS PAPERS, INc. 


JESSE H. NEAL, Executive Secretary 
Headquarters: 220 West Forty-second Street 





New York City 
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Westinghous= 
Arc Welding 
Equipments are 
furnished in sta- 
tionary or port- 
able types for 
one or more 
operators and 
in all sizes from 
175 to 1,000 


amperes. 






Arc 
In Honduras, CA. 


3000 feet of 22 in. diameter pipe required repairs in San Jacinto, Honduras. 
Here is how it was done as told by the chief in charge. 


“I need not go into details, it will be sufficient to say that the pipe was as 
thin as a piece of paper in some places while in others it was in perfect con- 
dition. The question arose as to which would be the cheaper, buy a new 
pipe, or repair the old one, so one of the worst lengths was taken out and 
repaired with the aid of our Westinghouse welding outfit. The result was we 
could repair the pipe and make it almost as good as new for one tenth the 
cost of a new pipe. 


“The method employed to repair the pipe was the most simple possible. Three 
lengths were disconnected so that they could be turned around on the piers 
to make the welding operation as easy as possible for the operator. The de- 
fective places were then marked off, plates cut and bent to the required size 
and shape, put into place, and welded around the edges. This method may 
not appeal to some people, but ‘the proof of the pudding is in the eating.” 
The pipe was then tested to double the working pressure and, barring a few 
beads of moisture appearing in places where the weld was slightly porous, the 
pipe was otherwise OK. These slight leaks only required a little tap with a 
hammer to eliminate them entirely.” 


Westinghouse Electric & Manufacturing Co. 
East Pittsburgh, Pa. 


Offices in all principal American Cities 


Westinghouse 
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Oxy— What are the most useful presents you know of ? 
Hy— Presence of mind. 





99% PURE ELECTROLYTIC OXYGEN 


is pure food for your welding and cutting torches. Avoid ‘“‘near oxygen”’ 


_by insisting upon 99% purity. 


Do your cutting with HYDROGEN. 


Electrolytic Oxygen and Hydrogen Plants Everywhere 


CALIFORNIA 
California Compressed Gas Co., Los 
Angeles 
California Compressed Gas Co., Oak- 
land 
COLORADO 
Colorado Compressed Gas Co., Denver 
GEORGIA 
Standard Gas Products Co., Atlanta 
ILLINOIS 
Acme Oxygen Co., Chicago 
Burdett Oxygen & Hydrogen Co., 
Chicago 
Electrox Co., Peoria 
National Oxygen Co., Chicago 
Swift & Co., ae 
INDIANA 
Indiana Oxygen Co., Indianapolis 
Logansport Oxygen Co., Logansport 
IOWA 
Bettendorf Oxygen Hydrogen Co., 
Bettendorf 
KENTUCKY 
Kentucky Oxygen & Hydrogen Co., 
Louisville 
MANITOBA 
Auto-Lite Gas Co., Ltd., Winnipeg 


MICHIGAN 
Burdett Oxygen Co. of Detroit, Detroit 
Michigan Ox-Hydric Co., Muskegon 
National Oxygen & Machinery Co., 
Detroit 
MINNESOTA 
Commercial Gas Co., Minneapolis 
MISSOURI 
Oxygen Gas Co., Kansas City (two 
plants in Kansas City) 
St. Louis Oxygen Co., St. Louis 
MONTANA 
Mountaineer Welders’ Supply Co., 
Butte 
NEBRASKA 
The Balbach Co., Omaha 
OHIO 
Clarke Chemical Co., Wickliffe 
as Products Co., Columbus 
Ohio Electrolytic Oxygen Co., Cincin- 
nati 
OKLAHOMA 
Burdett Oxygen Co. of Oklahoma, 
Oklahoma Eity 
OREGON 
Portland Oxygen & Hydrogen Co., 
Portland 


PENNSYLVANIA 
Burdett Oxygen Co., Philadelphia 
(plants at Chester and Norristown) 
Burdett Oxygen & Hydrogen Co., 
Pittsburgh, Pa. 
National Oxygen, Erie 


TENNESSEE 
Burdett Oxygen Co., Chattanooga 


TEXAS 
Burdett Oxygen Co. of Texas, Fort 
Worth 
Magnolia Gas Products Co., Houston 


UTAH 
- Compressed Gas Co., Salt Lake 
ity 
Whitmore Oxygen Co., Salt Lake 
City : 
WASHINGTON 
Washington Compressed Gas Co., 
Seattle 
WISCONSIN 
Universal Oxygen Co., Sheboygan 
Wisconsin Oxygen & Hydrogen Co., 
Kenosha 
BRITISH COLUMBIA 
Compressed Gas Co., Ltd., Vancouver 


Gas Products Association 
801 Marquette Building 


Chicago, Il. 
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For Acetylene Compress- 
ing Plants, Oxy-Acetylene 
Welding Plants, House 
Lighting Generators, 


Contractors’ Torches, 
Etc. 











a 


SUN-LITE CARBIDE 


PACKED IN BROWN DRUMS 


Mi 





IN 100 lb. DRUMS 


In All Commercial Sizes: 
LJ <4 3" x 2” 

un * 3" x i" 

I \% Wy yA ” 


4" x 1/12” 
MINERS’ LAMP 




















Write for location of nearest sales agency, from which shipments will be 
made direct to consumer. 


Address all correspondence to the Home Office 


GAS TANK RECHARGING COMPANY, MILWAUKEE, WISCONSIN 


























“RACO 
| 


anna ] 
“WACO” WILD STEEL WELDING WIRES 
ELECTRIC 
| eens 


0 . ee 


From — REID-AVERY COMPANY 
bad 














Qlet and Washington Ave.. 
PH! PA 








Blue Label 


Colored labels in this style 
identify each different Kind 
of RACO WIRE 








SIMMS SSTSTS SES he WILL ddldddldlsldsdssllidsssdibhbibhshhibihhhhdhbihhhidihhihlihdddhiddshddddd, 
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s9 Electrodes 


and Welding Wires 


The chemical analyses of the Seven different “Raco’’ 
Wires are published in an interesting booklet, the 
only one of its kind, which will be sent on request to 
any user of welding wires—no charge. 


““Raco’’ Wires are sold under strict specification and 
are subject to rejection for any cause. 


Rail facilities directly into the plant and a 500,000 
pound stock, in 3-32 in., Y in., 5-32 in., 3-16 in. and 
4 in. diameter make it generally possible to ship 
orders of any size, the day they are received. 


Samples for testing and new current prices furnished promptly. 


Reid-Avery Company 
Zist St. and Washington Ave. 
PHILADELPHIA, PA. 


VIEL 
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WELDING RODS 


Parsons Manganese Bronze Rolled Welding Rods 


the Strongest Bronze Made 





for high-fire Brazing and Oxy-Acetylene A strong weld of fine close grain and exceed- 
Welding of Malleable Iron or Bronze and ingly tough texture is always the result where 
Brass castings assure a faultless, flawless job. Cramp’s Welding Rods are usesd. 

This is another example of the “Cramp” stand- We can also furnish Welding Rods of Cramp’s 
ard of quality. This scientifically perfected Cast Iron, Cramp’s Copper Covered Iron, 
metal is the result of long years of experience. Cramp’s Vanadium Steel, Cramp’s Drawn 
Its fine physical properties make it especially Aluminum, Cramp’s Cast Aluminum, Cramp’s 
suitable for welding purposes. American Iron and Soft Brass Brazing Wire. 











We furnish and will be glad to estimate 
on all kinds of brass and bronze castings. 














The William Cramp & Sons Ship & Engine Building Co., Philadelphia 














hose who have enjoyed 
long’ association with 


j CANADIAN CARBIDE 
have always assumedhigh - 
standards of performance 
We are confident that if 
not alr eacty among they 
users of <_»%+— > 


CANADIAN CARBIDE 


the day will come when you 
eo know the meaning’ 


of More Gas perfound— 











110 WILLIAM STREET NEW YORK 


SHAWINIGAN _ — CORPORATION 549 McCORMICK BLDG CHICAGO 


SHA GAN 








~— wodtulha 






















This Standard Lin- 
coln Motor operated 
over 3 years under 
water without dam- 
age. 


THE WELDING ENGINEER Dece 


More job welding shops use the Lincoln 
Welder than all other makes of electric welder 
combined. 


They know, because it is their business to 
know, that the Lincoln is the most economical 
to operate and will do more work per day. 


They can operate the Lincoln Arc Welder sat- 
isfactorily with a gasoline engine which makes 











Lincoln Arc olde 
Driven by Gas Engi 


it portable for use on motor trucks, repair 
tugs, etc. 


The Lincoln Arc Welder will weld heavy cast 
iron parts wherever they may be without mov 
ing them for pre-heating. 


It is so flexible that it perfectly meets the 
welder’s requirements for electric welding 
equipment. 


The Lincoln Electric Co. 


General Offices and Factory, Cleveland, O. 


Branch Offices in Principal Cities 


The Lincoln Electric Co., of Canada, Ltd., Toronto-Montreal 





199] 
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Swift's 
Pure Oxygen 


“A Reputation 
[mposes an Obligation” 


Davis-Bournonville 


Garage and Small Machine Shop 
Carrying Case Welding Outfit 


A new torch and equipment, packed in 
a neat fibre case complete is offered at the 
low price of $55. The outfit consists of the 
following: 


Swift Oxygen must pass 
the most rigid tests 
—must never vary 
from its highquality 
standard. 





Swift Oxygen is produc- 


1 Torch, Stvle No. 7000 1 Oxygen Regulator > 
8 Extension Tubes Style No. 5500 ed in the largest 
Style No. 7017, 1 Acetylene Regulator 1 1 . 1 
5 in. long Style No. 5501 
Style No. 7018, € ectro ytic p an t 


12 ft. Oxygen Hose, with 
Connections 

12 ft. Acetylene Hose, with 
Connections 


10 in. long 
Style No. 7019, 
15 in. long 


in the U.S. A.—in 
ample quantities to 
render unequalled 
service to our 
customers, 
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5 Welding Tips 
Style 9, sizes assorted 
from No. 1 to No. 7 1 Pair Colored Glasses 
1 Decarbonizing Tube 1 Torch Wrench 
Style No. 7020 1 Regulator Wrench 


1 Sparklighter 


Price complete, packed in fibre case, us 
shown, $55. An assortment of welding 
rods and fluxes, necessary for average 
welding jobs packed in a wooden box, is 
furnished at $6 extra. 


The use of Swift Oxygen in 
your plant will aid you in 
raising the standard ofthe 


Price of Outfit in Canada $65. work of your operators. 


The Name is Your Guarantee 


Davis-Bournonville 
Company 


Factory and General Offices: 


JERSEY CITY, N. J. 


Swift & Company, 


Oxygen Department 
Union Stock Yards Chicago, III. 


NNO MANAANN NATIT 


> 


BRANCHES IN PRINCIPAL CITIES 
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Commercial 


Acetylene 


Is the Welder’s 
Standard 
Specification 




















“COMMERCIAL” is the Mark of Uniform Purity 


The name “Commercial” has been associated with dis- 
solved acetylene since the beginning of oxy-acetylene 
welding. Commercial Acetylene is favorably known 
for its reliability, its uniform purity and its organization 
for service to the industry. The gas is absolutely pure 
and uniform, enabling the welder to maintain with 
ease the proper neutral welding flame. 


If you buy acetylene you should become familiar with 
the COMMERCIAL plan. Buying the Commercial 
way means that you buy gas only—we loan you the cy!l- 
inders. You USE what’s inside the cylinders and that’s 
all you pay for. 











Acetylene supplied in portable cylinders of the following 
sizes and capacities: 


10 in. x 30 in. size - 125 cu. ft. capacity 
it Ble Oe 
sees * 4) (lf Rp Py 


Submit your acetylene requirements to our nearest office. 


Commercial Acetylene Supply Co. 


Main Office: 80 Broadway, New York City 
542 S. Dearborn St., Chicago 


Atlanta, Ga. Los Angeles, Calif. Aurora, III. 
East Deerfield, Mass. Boston, Mass. Toronto, Ont. 
San Francisco, Calif. Bound Brook, N. J. W. Berkeley, Calif. 
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Federal Regulators Wanamaker Coated Electrodes 


FOR 


Help SELL Your Torches ARC WELDING 
100% Efficient 


: (TE: AANA 
Cheapest in the End 











Improve 


Your Reduce your labor costs. 
Torches Reduce your current costs. 
Reduce your electrode material costs. 











By Using Increase your production. 
“‘Federal’’ Increase the operators’ efficiency. 
RRR esos Increase the quality of your welds. 
Regulators Write for details. 
The new Tecor Specialties Bulletin describes 
“Ask for the WANAMAKER COATED ELEC- 
, conde TRODES, also a complete line of weiding ac- 


cessories. 
Write for it today. 


FEDERAL BRASS WORKS 


3100 SOUTH KEDZIE AVENUE, CHICAGO Transportation Engineering Corporation 
200 FIFTH AVE., NEW YORK, N. Y. 
608 SOUTH DEARBORN ST., CHICAGO, ILL. 














Wire Silver Solder ety 


Used for Welding and Brazing EARTH 


“NOBLE” Silver Solder Makes a 
Perfect Weld of Broken Parts 


BRAND 























Any 

Size or 

Thick- 

nes3. 
“Se MULTI-SEAT REGULATORS Sold in Sheet Form, Wire Coils and on Spools for 
) have four seats instead of one, Welding or Brazing Steel, Copper, 

but cost no more. Brass, and Nickel Silver. 

: : MADE IN FIVE DIFFERENT QUALITIES. OUR 
Write for prices and start to reduce your costs NO. 8 QUALITY IS INEXPENSIVE. AND USED 
— NOW. EXTENSIVELY BY WELDING CONCERNS. 

Inquiries Appreciated—Samples Furnished Upon Request 
Modern Engineering Company F. H. NOBLE& CO. CHICAGO, ILL. 


23rd and Walnut Streets . - St. Louis, U. S. A. 555 W. 59th ST. 
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You’re looking through Oxygen 


to read this! 


Bn the gas your eye pierces—the gas you inhale at every 
breath—is but the raw material for Linde Oxygen. 

Every trace of physical contamination must be eliminated, every 
chemical impurity removed before atmospheric oxygen is pure 
enough to meet Linde requirements. 

To that end a great army of Linde scientists are constantly at 
work rigidly maintaining the high standard of Linde purity. To 
their efforts is due the absolute uniformity for which Linde Oxygen 
is famous. 

A chain of seventy-five plants and warehouses insures prompt 
deliveries of any volume, anywhere. 


THE LINDE AIR PRODUCTS COMPANY 


Carbide and Carbon Building, 30 East 42nd Street, New York 
Balfour Building, San Francisco 


THE LARGEST PRODUCER OF OXYGEN IN THE WORLD 
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manganese and 1.25 per cent of carbon. The presence of 1.50 
per cent of manganese makes steel relatively brittle and a further 


A’ actually made, manganese steel contains about 12 per cent, of 


addition at first increases this brittleness, so that steel containing 
between 4 and 5.5 per cent can be pulverized under the hammer. 
A still further increase, however, gives it great ductility, accom- 
panied by great “tough hardness’—a combination of properties 
which was not possessed by any other known substance when this 
remarkable alloy, known as Hadfield’s manganese steel, was dis- 
covered. Its “tough hardness,” to which it owes its value, is 
profoundly affected by the rate of cooling. Sudden cooling makes 
the metal extremely hard and ductile; slow cooling makes it 
brittle. Its behavior in this respect is thus opposite to that of 
carbon steel. High manganese steel is used extensively for ob- 
jects which require both hardness and ductility, its remarkable 
toughness, resistance to shock and abrasive action make it ideal 





Welded Manganese Frog Before Grinding. 


for rock-crushing machinery, railway crossings, mine car wheels, 
tractor parts, etc. As no process softens manganese steel it must 
be cut to shape with emery wheels instead of the usual steel 
cutting tools. It may also be cut with the oxy-acetylene torch. 
The extreme brittlenes, noticeable with steel containing man- 


ganese between 4 per cent and 5.5 per cent disappears in steel 
exceeding about 7.5 per cent manganese, as will later be shown 
by the physical qualities with respect to the manganese and carbon 
content. 

\ non-magnetic characteristic is noticeable around 8 per cent 
Manganese, and at 12 per cent manganese it is practically non- 
magnetic. As it is extremely difficult to cold work anganese steel, 
Manganese wire is drawn only by very special methods. 

\ianganese steel is a very poor conductor of heat; it having a 
relative conductivity of only 2.31 (Copper 100 per cent), or 75 


iper read before the American Welding Society, Chicago 

ion, Friday evening, December 2, 1921, 8:00 P. M., in the 
of the Western Society of Engineers, Monadnock Build- 

Chicago. 

upervisor of Electrical Equipment and Welding, Chicago, 
Island & Pacific Railroad; Vice-Chairman, Committee on 
anese Welding, American Welding Society. 


WELDING MANGANESE 
STEEL 


Frogs and Crossing Layouts Put in Service at 
a Fraction of the Cost of a New Installation 


By-H. R. Penningtont 


michrons per cu. centimeter at 15° C. This is about one-seventh 
the conductivity of iron wire. 

The following table shows the effect of varying quantities of 
manganese and carbon on the physical quality’ of the product, 
and will serve as a guide as to its limitations in this respect. 
The tests were made on forged manganese treated as indicated 
below : 






































Diagram of Special Layout. 


TABLE OF TESTS* 
Tensil or Elong- 
breaking gation 


Test Car tons per percent 
No 


. bon Mang. Treatment sq. in. 8 ins, Appearance of Fracture 
1 .52 6.95 Cooled in air. 
from white heat. 21.07 1.50 Coarse and granular. 
2 .52 6.95 Cooled in oil 
from white heat. 18.76 2.34 Very coarse and 
bright. 
3 .52 6.95 Cooled in water 
from white heat. 23.25 1.56 Coarse and granular. 
.50 7.90 Heated as above 
cooled in air. 28.35 7.81 Coarse and granular. 
5 .50 7.90 Cooled in oil. 29.61 7.03 Coarse and granular. 
6 .61 9.37 Cooled in oil. 38.20 14.84 Coarse and granular. 
7 .61 9.37 Cooled in water. 38.87 14.84 Finer. 
8 .95 10.11 Cooled in air. 39.29 14.06 Coarse and granular. 
9 .95 10.11 Cooled in oil. 41.00 19.53 Coarse and granular 
10 .72 10.83 Cooled in water. 47.53 22.0 
to to 
53.14 28.9 Coarse and granular. 
11 .85 12.29 Cooled in water. 55.12 35.9 
to to : 
64.84 45.31 Coarse and granular. 
12 .85 12.29 Cooled in air. 39.34 3.5 Fibrous. 
13 1.10 12.60 Cooled in water. 53.91 27.34 Fibrous. 
14 .85 13.75 Cooled in water. 60.60 47.6 Fibrous. 
15 .85 14.01 Cooled in water. 67.13 44.44 Fibrous. 
16 1.55 14.16 Cooled in water. 44.84 14.06 Carbon too high. 
17 1.1 14.48 Cooled in water. 63.36 37.5 : 
18 1.54 18.4 Cooled in water. 53.24 10.1 Carbon too high. 
The above test although made several years ago in England by 


Sir Robert Hadfield, shows a number of interesting results, espe- 
cially from a welding point of view. For example, the beneficial 
effect of sudden cooling in cold water is clearly shown as indi- 
cated by tests Nos. 9, 10, 11 and 13. 

Test Nos. 4, 5 and 6 show approximately the minimum amount 
of manganese and carbon above the amounts present in the usual 


“Institute of Civil Engineers, Minutes of Proceedings, 1887-1888, Vol. 
XCIII, 
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manganese steel from which any beneficial effect is noticeable. 
The quality increases with increase of carbon and manganese up 
to about 1.00 per cent carbon and 12 to 13 per cent manganese, as 
shown by test Nos. 11, 13, 14 and 15. Test No. 16 shows 
the bad effect of an excess of carbon content. 

The beneficial effect of sudden cooling, as well as the good 
physical qualities which may be obtained within a fairly wide 
range of carbon and manganese between the maximum and mini- 
mum limits is reassuring, especially as regards sudden cooling, as 
this feature is greatly facilitated by arc welding, which permits 
cooling as frequently as necessary with but little interference 
with the welding operation. By use of a proper protective coat- 
ing on the electrode, sufficient carbon and manganese will be 
retained in the weld or “arc deposited metal” to insure being 
within the desired limits as will iater be shown. 

Chemically the usual cast manganese steel has about the fol- 
lowing composition : 


Pecent 
CI isk vsninsisisencieneplaialbiie Poot cit a ada a ciaactihlaa 1.25 
IIIT) serine tcsladsesisivenapucneitinicasiiadidaecicilala sedate talk eg ice 0.30 
RES ec AMEN eae LE I ARE 12.30 
Sulphur, less than.............. See SR ss See 0.02 
ne ane R Mn, REM eR eier es WLR mene 0.08 


The average of a number of physical tests of cast manganese 
steel of the above analysis, show the following results: 
Tensil Lbs. Elastic Limit— Elongation percent. Reduction of 
per sq. in. Ibs. per sq. in. in 2 in. area percent 
108,460 53,396 33.71 38.56 


By the Brinell test, manganese steel toughened or untoughened, 
shows the moderate average hardness number of about 200. The 
extreme outer surface of the treated steel shows a slightly lower 
number—that at a depth of about %-in., from which point the 
number remains constant. The lowering of the hardness number 
at the surface is due to the oxidation of the carbon during the 
heat treatment. 

The chemical composition and physical properties of the man- 
ganese rods and wire used for welding are as follows: 





Chemical 


REDS, TS EI A>) ae. : eer 11 to 14% 


Carbon ..... RA sseteatie ATM sles ce stink -uartiabitla 1.00 to 1.30% 
Silicon 2 LL ITE 
Phosphorus  ............. NS = bra Ca 
Sulphur ........ seieneniahuaelesltiddeeriaiaattieescd rte ee 0.01 to 0.03% 
Test: Rolled and Forged. 


Ultimate tensil strength.......... ne Bat NYY 140,000 to 160,000 Ibs. 

Elastic limit ai ee, ee eine .... 60,000 to 75,000 Ibs. 

Elongation ................ 35% to 50% 

IE UNS oi snceceserenscivieners weston 100,000 to 110,000 Ibs. 
Cold Drawn Wire. 

Test on %-in. Drawn Manganese Steel Wire. 

Wire not heat treated after last draw. 


Ultimate tensile strength per sq. inch............ 193,000 Ibs. 
mmene temit per o6, inch. ks 135,000 Ibs. (70%) 
Sp RE a 20% in 8-in. 
TL caociarseniagiaiciosnscncicestccianielhc tea thi ascended al Set 4 

ye TT ene ce. ory RONEN Ae ee ec 15 to 8-in. 


The beneficial effect of the cold working incidental to drawing 
to wire form is very marked, particularly the tensile strength 
and elastic limit. In the same way it is believed that the metal 
added by welding to a crossing or frog is improved in the early 
period of service, due to the constant rolling effect of the passing 
traffic. 

The following test shows the average percentage loss of car- 
bon and manganese for a Wanamaker Coated Electrode No. 9 
when fused by the metallic arc process and deposited on a car- 
bon steel rail. 


Analysis of wire before welding: 


leit atain sesh cpieciienlciningg saminhke angelica ciel 0.99% 
EE LL ETE A TE OT EN EE IE 0.022% 
I iin nncsteanstibreasthecestacabeh iii aaadininsineaeaeniiamnanneei 0.043% 
Manganese  ............... RON sot aes «5:2 RS eee . 10.51% 
Analysis of deposit on rail made from above wire: 

he REST Se SENS Ree rae nee See ee ee ee ee 0.71% 
Sulphur Lapeselbenas apviceinicahvecompeesbenchen apie ecnimtacase ra teeeaionecda a 
ee 0.061% 


IEEE -chnsierecscopinthonatartnajesanieiictlaviaisnehinhlipeniailebadteipedhibdbhieet 10.19% 
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The following tests were made to show the effect of 


polarity 
and the influence of the base metal on the composition of the 
deposit, the deposit being made on a piece of mild stec! fain 


boiler plate. 
Wire Electrode Neg. Electrod Pos 


: Electrode Deposit Dey 
SIND: sselibeenschdninidesniaiaicn << 63 8 
Mommamese ~ ...-.cccees. 11.2 8.11 8 
Phosphorus Sane te Le. = eT 0.034 0.0 
Sulphur Eon) eT MMSE N Reet We 0.010 0.012 
Silicon Se 2 a fh ee en 
A greater loss of manganese is shown by the deposit on the 

mild steel plate over that obtained on a carbon steel rail. Cop- 
cerning the effect of polarity, a greater loss of carbon wi 


when using electrode negative than that obtained with ¢! 
trode positive. The usual practice is to use an electrode- 
polarity for manganese electrode material. 

In the cast state, manganese steel is composed princi 
austenite and free cementite, austenite being a solution ! 
manganese, and the carbide of iron and manganese, while fr 
cementite is composed of the carbides of iron and mangan 
which remain undissolved. Free cementite is hard and brittl 
therefore manganese steel is also brittle in the untreated 
condition. When, however, it is water toughened, the free cen 
ite is dissolved and the cast manganese becomes austenite. whict 
is ductile. In the process of toughening it is quenched from 
1800°F. in cold water. 

The proper temperature from which are deposited manganes 
steel should be quenched is a point which has been questioned | 
some investigators. Some tests have shown a falling off 
sile properties and elongation on quenching from a temperatur: 
in excess of 1800°F. The following tests made on 3%-in. diameter 
round bars heated to the temperature given for one hour, and 
quenched in water, tends to confirm this belief. The duratior 
of heating, however, has almost as important an effect as th 
temperature itself. 


**Heated 1 hr. Elongation Breaking strain 
at percent Ibs. per sq. in. 
1800° F. 56.5 33,400 
2100° F. 35.7 93 200 


Another test made on the same material by heating test pieces 
to the temperature shown for only five minutes, shows a con 
siderable less lowering of the tensile and elongation properties, as 
indicated below. 


Heated five Elongation Breaking strain 

minutes at percent Ibs. per sq. in 
1800° F. 56.4 142,450 
2066° F. 34.4 124,780 


In this case the higher temperature did not effect the elonga 
tion and tensile strength nearly as much as when heated at th 
higher temperature for a period at one hour. The short time at 
the maximum temperature apparently did not give the steel quite 
enough time to come fully to equilibrium. In consequence, th 
structure of the test bars was not greatly altered from that much 
existed prior to the heat treatment. All test bars when quenched 
from the heat of rolling showed the following properties, without 
further heat treatment. 

Elongation Breaking strain 


percent. Ibs. per sq. in. 
53.3 157,250 
] 


In the process of welding, the time period for the heating and 
cooling cycle is a matter of seconds due to intermittent cooling 
of parent metal with cold water. For this reason the physical 
properties of the arc fused metal although cooled from the melt- 
ing point 2462° F. to 2507° F. would not be injured in any way 
comparable to that where the metal has been heated for a com 
paratively long period. 

The same lowering of tensile strength and elongation is shown 
when manganese steel is drawn or quenched from some low 
temperature points than the established practice 1800° F. and 
when the usual method of heating is employed. In the ca 





**American Institute of Mining Engineers, V ol. L., 1914. 
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arc welding however the metal adjacent to the arc deposited 
metal cooled from these lower temperatures is not thought to be 
injured for the same reason ds in the case of cooling from ex- 
tremely high temperatures, i. e., the rapid heating and cooling 
incidental to arc welding, would not give ample time for normal 
structural changes to occur. 


METALLIC ARC WELDING OF MANGANESE STEEL 


So far as known, the commercial welding of manganese steel 
up to the present time, was accomplished only by the metallic 
arc process with coated manganese electrode material and by 
water toughening the added metal, the metallic arc form of 
autogenous welding being particularly adapted to the welding of 
metal of this character, since it is about the only form of auto- 
geous welding which permits, without difficulty, the water tough- 
ening treatment of the added metal. 

The normal water toughening treatment amounts to raising the 
temperature of the metal until the desired structure is produced, 
and fixing it at that point by an increase of the normal cooling 
rate. Likewise, in the case of welding manganese, the metal heat- 
ed to a high temperature by the welding operation, is suddenly 
cooled from a temperature as near equal to that for the desired 
structure as is. possible. 

Electrode Material 

The use of a protective coating of the proper character on the 
electrode material, is necessary to prevent vaporization of the 
manganese and carbon constituents due to combustion, supported 
by the oxygen of the atmosphere. The function of the coating 
is to envelope the metal in fusion with a thin slag film, confine 
the arc gases and exclude to a great extent, the atmospheric 
gases, 

The coated manganese steel electrode material is furnished in 
the following standard sizes: 


Diameter Length 
Y-inch drawn 14 inches 
ge-inch drawn 14 inches 
vs-inch rolled 14 inches 
14-inch rolled 14 inches 


The size most generally used for track work is ¥s-inch and 
44-inch. The y¥s-inch size seems better adapted for general work, 
especially where 200 ampere welding units are used. 

The approximate are current and voltage values for manganese 
electrode material are as follows: 


Approx. Approx. 
Diameter Current Voltage 
Electrode Arc Arc 
¥g-inch 100-120 20-25 
do-inch 150-170 22-28 
#e-inch 175-200 25-30 
Y4-inch 225-275 25-30 


The are length should be maintained as short as consistent for 
a uniferm flow of metal about x inch. If with this arc length 
the metal does not flow smoothly, it is likely that the arc current 
value is too low. 

Polarity 

In practice it is found that an electrode-positive polarity gives 
a better welding characteristic and that the loss of carbon and 
manganese is less. For this reason where direct current is used, 
the electrode is made the positive and the work piece the negative. 
Arc Manipulation 

When welding with manganese steel on either manganese or 
high carbon steel, it is found advisable to form a rather wide 
deposit by a slight oscilation of the electrode, to give a deposit 
approximately double the width of that obtained by drawing the 
electrode along a straight line. By this manipulation the deposited 
metal is kept in a molten condition for a slightly longer period, 
allowing time for the escape of any gas which may be included 
in the deposit, and thus preventing the formation of blow holes. 
Water Toughening 

To prevent the formation of a brittle structure, the work piece 
including the weld area is kept cool by quenching with cold water 
immediately after each electrode is used and more often on light 
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sections where the part tends to become too hot, or at any time 
the welding is interrupted. The result to be accomplished is to 
keep the work piece cool enough to exercise constantly a quench- 
ing action on the deposited metal. Unless the cooling by water 
is frequent, the rate of cooling will be variable with a correspond- 
ing difference in physical character of the added metal. 

In track work the cooling is accomplished by directing a small 
stream of water directly on the previously deposited metal until 
the heat retained in the part will just dry or vaporize the water. 
Before the welding is again continued, the surface where the arc 
is to be established must be dry, otherwise difficulty will be 
experienced in establishing the arc. It is desirable to wipe the 
surface dry with a piece of waste when necessary before start- 
ing the arc. 

Welding Procedure 

When building up track parts, such as frogs and crossings, it 
is advisable to apply each deposit diagonally to the direction of 
the traffic, and terminate the weld on a bias, the point of the 
‘bias being on the flange side of rail, as shown by the accompany- 
ing sketch. This procedure is thought to be the best practice in 
order to minimize the effect of contraction and possible struc- 
tural disturbance on the parent metal from the heat of the weld- 
ing operation. 

To avoid roughness or overrunning of the added metal at the 
flange side of the rail and on both sides of points, a piece of fire 
brick or carbon block should be set in the flange groove so as 
to project up and form a wall for the added metal to flow 
against. The use of fire brick or carbon blocks for making forms 
at the extreme points and edges will greatly facilitate the weld- 
ing and result in better and more uniform work. 

Where welding is done out in the open, a small shield 8 or 
10 inches high should be set up to shield the arc from the eyes 
of observers and from air drafts, especially on windy days. 
Unless the arc is protected from air drafts, welding will be 
very difficult and an unnecessary loss of carbon and manga- 
nese will result. 

Finishing 

If desired, the weld may be finished by grinding to allow a 
smooth approach for the wheel and prevent impact at the junction 
of the weld. However, if pains are taken by the operator to 
make as smooth a weld as possible, grinding is not considered 
absolutely necessary. The natural flowing characteristic of man- 
ganese steel will in a short time result in the weld becoming 
quite smooth. The operator should not only endeavor to make 
a smooth weld but should also use care to see that the top of 
the weld is level with other parts of the track work, being 
particular to avoid sharp humps or low spots. 

The records of a number of applications which have been made 
in both steam railroad and street railway tracks, seems to leave 
little doubt as to the commercial success of arc welding manga- 
nese steel. On a service cost basis, the service already obtained 
from welded crossings is such as to insure the permanency of the 
process. 





DISCUSSION 

Mr. WotFe: A point which I think is worth making in re- 
gard to this work is, that in order to make sure of getting the 
longest life for the top of a rail, you must do a good job of 
grinding. Manganese steel is rather soft at first and will roll 
down hard—then it will last for years, but the grinding must 
be done properly to secure the kind of surface that will last the 
longest. 

In 1907, the city ordinances called for electric welded rail 
joints or rail joints which would have 100 per cent conductivity. 
At the time, the Lorain welding process was adopted for making 
rail joints. This type of joint was used until ten years ago. 
However, in the installation of a good many of these joints, the 
grinding was not done perfectly. The result was hundreds of 


joints have been removed since, on account of faulty grinding, 
which led to cupping of the rails at the joints. 
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In 1912, we started using the Indianapolis welding machine 
with a high carbon steel wire for building up worn spots on 
special work. We found that the temper of the metal was de- 
stroyed to some extent, and that there were apt to be big holes 
left just inside of the welded area. At present we keep three 
equipments working every night building up on special work 
which is worn out to such extent that it will soon be ready for 
renewal. We know that it will break out soon anyway, but we 
figure on it lasting from one day to six months, but we keep 
the special work in service until it is worn out all over. That 
is, the patching up of two bad frogs preserves the layout until 
the whole thing is ready for replacement. 


A short time ago the Lincoln welder was adopted for the 
making of rail joints. With the Lincoln process we use a low 
carbon steel rod for a filler and use a carbon arc with xn elec- 
trode negative, so as not to draw carbon into the weld. 


The metallic arc process with a high carbon steel wire is now 
being used to weld the tops of rails, if they are cupped at the 
joints. This has been proven very successful on high carbon 
rails. After a year’s service, it is almost impossible to detect 
the fact that the weld has been made and there have been prac- 
tically no failures. 


Last July the first trial with Wanamaker elctrodes was made 
on a layout at Monroe and Clark Streets. The Indianapolis 
welder was used with 550 volt current. The process of quench- 
ing, as described in Mr. Pennington’s paper, is as follows: We 
used water by the bucket full at first, but it soon became mighty 
unpleasant for the welder, so now we use as little water as pos- 
sible, dipping it out of the pail with a tin cup. Fifty or sixty 
special layouts have been welded in this way so far, using some 
four hundred pounds of manganese steel wire, and they all look 
like new. The first one welded required ten pounds of wire. 
This was in the heart of the loop district where the traffic is 
heaviest. 


In our work we have found that it is absolutely necessary to 
have the work welded on its foundation if we are to get a good 
job. No joint should be welded unless it is solid, because there 
is always a certain amount of weaving. This refers to joint 
welding. 

With reference to the importance of grinding. In welding 
on track work, it will be well to make a grinder a part of the 
welding equipment. Every welding crew has a grinder as part 
of the welding equipment. That grinder stays with the welding 
machine. 


On special work we use an Atlas grinder for heavy grinding 
and a hand grinder for grinding out the grooves. One difficulty 
of welding on street railway tracks is that the work must be 
done under traffic. All of our work on building up frogs and 
crossings is done at night. The traffic is not so heavy, but the 
work has a large element of danger, because there is so much 
fast automobile traffic. The welder who works on a street rail- 
way does not have a very large variety of jobs, but the condi- 
tions under which he works are very troublesome. 

Mr. Jones: We have done considerable welding of this 
nature, but I believe that we have found it good practice to use 
water in considerable quantities. In fact, we squirt it on with a 
hose and quench two inches of the welded metal at a time. The 
only failure which we have had was in the welding of a broken 
rail. 

Mr. Wotre: The difference in the method of quenching is 
due to the difference in the method of placing the track. Our 
work is all on track which is laid in the pavement. The track 
which Mr. Jones speaks of is out in the open and there is plenty 
of chance for the water to run away. There is no drainage in 
the pavement where we work, so if very much water is used it 
all lies on top of the job and the arc cannot be controlled. 

Mr, LACHER: There are a few questions I would like to ask 
regarding this work. First, how long have frogs welded in this 
way been in use after welded? Second, how long does it take to 
weld one of them? Third, can it be done under traffic? Fourth, 
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to what extent have manganese frogs been welded 
manner? 

Mr. Jones: One crossing of this sort at the entran 
mill was welded eight months ago by Mr. Kincaid. 
was done under traffic and the crossing is still in sery; 
subjected to very heavy traffic. 

Mr. WANAMAKER: The life of these welds has no: } 
completely determined. One manganese weld on car! 
which was put in last July is still standing up under th 
kind of service. Another one that I know of which w 
several months ago on a poor foundation still looks to be d 
shape. It is a little bit too early to attempt to compile ; 
data, but it should be noted carefully that those who h: sed 
this process are disposed to continue using it. The cost 
ting a special layout in good condition by this process is 
compared to taking the crossing out that the results obta 
far show that the process is worth while. 

Mr. GreRAcH: Mr. Pennington used rolled rods 
physical properties higher than cast rods. He also laid 
stress on the matter of coating the rods. May I ask if 
features are essential to the work? 

Mr. PENNINGTON: The function of the coating has been tho: 
oughly borne out by experiment in experimental work. The 
material has “exploded” when coating was not used. The ques- 
tion of whether the rolled rods are better than cast is open to 
debate. 

Mr. GIERACH: A possible objection that I see to the coating i 
that the duration of the time during which the are acts is not 
long enough for a reaction which would result in a complete sep- 
aration of the foreign matter from the deposit steel. 

Mr. PENNINGTON: The training of the welder has something 
to do with this. Proper manipulation of the arc floats away the 
slag. It is true that the tendency for gas inclusion is greater 
with a coated electrode, but proper arc manipulation wil! pr 
vent this. 

Mr. WANAMAKER: This is quite true. We have never noticed 
any slag inclusion in the welding when the arc was manipulated 
properly. 





WELDING IN SHIP CONSTRUCTION 
Editor :— 

I was most interested in your article in the September issu 
of The Welding Engineer on “Welding in Ship Construction.” 
The all welded ships built in this country are very well known 
in shipbuilding circles. I refer to number 3 and 4 under the sub 
heading “Covered Electrodes.” The electrodes in each of these 
cases being Quasi-Arc Electrodes. 

On reading further under “Bare Electrodes,” No. 5 is rather 
misleading. This small craft certainly was not an “all welded” 
boat. A full account of this early combination of riveting and 
barewire welding is to be found in “General Electric Review” 
December, 1918—pages 844-848 entitled “The First Electrically 
Welded Boat” by John Liston. The following is an extract from 
the article:— 

“This boat the Dorothea M’. Geary was built by its owner Mr 
Frank Geary of the Geary Boiler Works, Ashtabula, Ohio. Th 
keel, frames and deckhouses are riveted, but the seams of th 
hull and the fore and-aft deck plates are electrically butt welded 
....+ When a few of the vertical welded seams were located 
between the frames, re-inforcing riveted straps were used. 

The hull plating as a whole was riveted to the frames and kee! 
The spacing of the frme rivets is shown in the lower part 
Fig. 5.” 

The Dorothea M. Geary was built in 1915, but the sea-going 
lighter A. C. 1320, built at Richborough in a shipyard operated 
by the Inland Docks and Waterways Section of the Royal 
gineers, and launched in June, 1918, was the first all welded 

I shall be pleased if you can find space in your journal for 
correction which I venture to suggest will be of interest to 
readers. 


Naval Architect, October 5, 19° 








AUTOMOBIL 


The Variety of Automobile Repair Jobs Is Constantly In- 
creasing and This Work Can Be Made to Yield Good Profits 


T has been most truthfully stated “the job welder is a jack of 
all trades.” But contrary to the old saying, he must be “mas- 
In the automobile repair shop, the welder’s quali- 
fications are necessarily of a wide variety. Primarily, he must 
be an expert with the welding torch; there are no half-way meas- 
yres about welding in the automobile shop. His other requisites 
include metal working, blacksmithing, tinning, etc. 

Constant vibration and innumerable shocks to which the auto- 
mobile is at all times subjected cause numerous failures in the 
frame, running gear, or power plant. The parts, so affected, 
vary as to composition and size. They may be of cast-iron, 
aluminum, malleable iron, or any one of the many alloyed steels 
or forgings which enter into the assembly of the car. 

Long usage attended by abnormal abuse and very infrequent 
attention—especially failure to lubricate properly—results in 
wear and tear of important parts. Others become so firmly rust- 
ed into place that even the sledge-hammer and heavy drifts are 
of no avail in their removal. 

It is the lot of the welder to contend with all these difficulties, 
and it is expected that he rectify them all, whether it be the re- 
pair of a bent or fractured chassis, the removal of a bushing 
which has resisted the mechanics efforts, the cutting out of 
rivets which cannot be reached with a chisel, and many others. 

Once a welder begins to operate in the auto repair shop, the 
question invariably arises, “how did we ever get along without 
welding?” Undoubtedly the welding outfit must be classed as 
one of the very useful adjuncts in such a place. As a tool it 
serves SO many purposes that it ranks above all other pieces of 
apparatus. 


ter of all.” 


True enough, many shops operate without such an outfit. But 
they are handicapped greatly by the expense attached to send- 
iug Out work, not forgetting the delay occasioned by such pro- 
cedure. Furthermore, there are many occasions when it becomes 
mpossible to send to the job welding shop for aid, although. the 
use of the welding torch would reduce labor costs. Other meth- 
ods must be resorted to, usually resulting in the pyramiding of 
expenses and long delays. 

It is assumed, naturally, that the operator has the qualifications 
previously mentioned. Familiarity with his apparatus, a knowl- 
edge of materials, ability to execute successful welds are prime 
requisites. Members of the “plasterer’s union” and “1918 mod- 
els” are generally classed as unsuitable for this type of work 
and should be barred from participation in automobile activities 
as much as from any other branch of welding outside of sheet 
metal or small production work. 

A really capable man can save the first cost of the apparatus 
within an incredibly short period and realize a neat profit for 
the proprietor at all times thereafter. Also, being an auto me- 
chanic, ‘he can find enough time between welding jobs to per- 
iorm ordinary repair work, so that, at no time can he be classed 
as “burden.” 

The work which falls to the welder in a repair shop may be 
classified under several general headings, as follows: 

heating: for forging, expanding parts, straightening, rivet- 
ng, annealing etc. 
welding: fractured parts and building up worn members. 
brazing: fractured parts and building up worn members. 
+—miscellaneous: decarbonizing cylinders, 
\dering, tinning, and miscellaneous cutting such as plate work, 
Ss etc. 


repairing scored 


rivet 
\lthough local heat may be applied by the use of several meth- 
forge, fuel oil preheater, blowtorch, or charcoal fire—there 


Pr 





KE WELDING 


is no simpler means, nor one so convenient as the oxy-acety- 
lene torch. At first hand its use may appear to entail a higher 
cost. Actually this is not true when balanced against the labor 
saved through its rapid action. The high temperature of the 
oxy-acetylene flame rapidly transmits its heat to the part to 
be worked so that the high charge which is usually allowed for a 
mechanic’s time is minimized. 

Bent chassis frames, steering knuckles, axles, shafts, etc. are 
examples of parts which can be readily repaired by heating with 
the torch and then straightening. Holes are easily drifted 
through spring leaves after heat has been applied in this fashion. 

Formerly the idea was prevalent that only in a blacksmith’s 
forge could an axle be handled properly. This impression has 
been discounted as a fallacy. Axles of the heaviest I-beam 
types can be handled successfully and very efficiently in the auto 
repair shop. Of course means must be at hand for proper 
alignment, but outside of this one requirement no special tools 
are needed. Two heavy wooden beams, a heavy sledge-hammer, 
the torch, and a straight-edge generally comprise the entire equip- 
ment, although a surface table would be an advisable addition. 

For the straightening of heavy axles, the tip of maximum gas 
capacity is probably the most efficient for quickly heating the 
affected section. The volume of material in I-beam axles is 
generally large, and so distributed, that a large surface is pro- 
vided for heat radiation. Protecting these surfaces with sheet 
asbestos to reflect the leak back to the axle is an economical 
procedure. 

When riveting brackets to the frame or on similar work, the 
welding torch is a suitable source of heat supply, especially when 
the shop is not equipped with a forge, or even if so equipped, 
the forge is not operating at the time. On the other hand, the 
removal of rivets is facilitated by cutting off the heads, so that 
the shank of the rivet can be drifted out with a hammer. A 
special bent nozzle for the cutting torch can be obtained from 
apparatus manufacturers for this purpose. Sometimes a bracket 
has cracked but is still held loosely in place by the rivets. The 
addition of filler rod, or if a. malleable casting is so concerned, 
the addition of tobin bronze rod suffices to remedy this faulty 
condition. 

Hardly a day passes without there being at least four or five 
Either a stud is to 
be removed, or a bushing cannot be forced into place, or pos- 
sibly a flange must be expanded so that it can be assembled 
and allowed to shrink to a force fit. It is remarkable how much 
manual labor can be eliminated by so simple an operation as the 
application of localized heat. Where mighty hammer blows 
would ordinarily fail to produce movement in assembling parts, 
expansion of the proper member permits very easy fitting together, 
with a certainty that upon cooling the part enclosed is held firmly. 

Welding automobile parts calls for wide experience on the 
part of the welder. He must know metals. He must be an adept 
at producing results. Very often he must execute welds with- 
out the proper means for aligning or preparing the fracture, while 
at other times he must work in seemingly inaccessible places. 
His work is varied. One day he may have nothing but steel; 
another may bring only aluminum. Each and every job has its 
peculiar requirements. He must contend with steels which are 
generally alloyed and prepared by special heat treatments, requir- 
ing the use of proper filling rods and extreme care in handling 
under the intense heat of the torch flame. 

Seasonal work is very noticeable in the auto shop. It is to be 
expected that cracked water jackets will be numerous during the 


calls for some way of producing expansion. 
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winter. Although the welding operation is in itself very simple, 
the handling of an automobile cylinder block during the preheat- 
ing and annealing stages is a difficult matter. The cylinders are 
easily warped, or undue strains may be set up to result in frac- 
tures at a later time. 

The power plant, running gear, and frame all yield work to 
the welder. Examples are so numerous that only a few need be 
mentioned ; crank-cases, chassis, shafts, flanges, housing, brackets, 
rods, etc. There is hardly a part which cannot be reclaimed at a 
small actual cost compared to the cost of a duplicate where the 
latter can be procured. In the case of old and obselete models, 
stock parts have become very scarce. 

Malleable iron enters into the composition of the majority 
of automobile castings, especially those of small size. These 
must of necessity be brazed when fractured. However, it is not 
unusual for the welder to use steel filler rod, when the casting is 
very thin, with successful results. On some of the worn castings, 
it is also much simpler and cheaper to add a bronze filler and 
then finish by filing, rather than to weld with steel. This is 
especially true in parts where under normal operating conditions 
there is no wearing action, but, due to the loosening of a bolt 
or nut, movement has occurred and the friction has finally had 
its effect. 

Under miscellaneous work has been noted several operations 
which really pertain to the welder. Familiarity with apparatus, 
and the fact that he appreciates better than the average auto 
mechanic the dangers arising from improper use of oxy-acety- 
lene equipments, points him out as the logical person to handle 
the decarbonizing of automobile cylinders. 

The filling of scores in cylinders is another type of work 
which the welder can perform advantageously, in that it requires 
considerable dexterity. There are many low-temperature prep- 
arations on the market for repairing such defects. Or if so re- 
quested by the customer the scores can be welded and the 
cylinders rebored. 

It is not unusual, after a welder has been in such a shop for a 
short time, to have almost any difficult job thrown at him. To 
the other mechanics he seems to be a superman. He is expected 
to do the impossible. If, for example, a mechanic fractures a 
lug or bracket while assembling some member of the car, which 
may mean disassembling ordinarily, the welder is asked, “can’t 
you stick it on someway, so it will hold?” Or a weld may be 
required close to the gasoline tank, and the mechanic will wonder 
why the welder refuses to undertake the work until the gasolene 
tank has been removed. He'd probably understand more readily 
if he once saw the results. 

Several percautionary measures should always be taken in per- 
forming welding work in the auto repair shop. A chemical fire 
extinguisher and sand should be placed in a convenient place, 
easily accessible. No matter how careful the welder may be, 
there is a possibility of danger attending the use of the torch 
in a place where gasoline vapor is always present. Sheet asbes- 
tos should be used to cover oil-soaked parts, to protect the gaso- 
line supply line when working on the car and when these parts 
have not been removed. 


SEMI-AUTOMATIC ARC WELDING LEAD 

A semi-automatic arc welding lead has just been developed 
by the General Electric Company, for use in conjunction with 
its automatic arc welding head, which retains the continuous 
features of the automatic apparatus, yet allows the operator to 
direct the arc as required by the conditions of the work. 

The apparatus consists of a welding tool to be held by the 
operator, which acts as a guide for the electrode wire. In the 
handle of the tool, which greatly resembles an automatic pistol, 
is a switch for operating the control on the panel of the auto- 
matic welder to start and stop the movement of the electrode 
wire. Attached to the tool is a 10-foot length of flexible steel 
tubing, called the “flexible wire guide,” with an adapter on the 
other end for attaching it to the automatic welding head. The 





December, 19°] 


wire passes from the feed rolls of the head into the flex 
ing, and thence to the arc through a “guide nozzle” in ¢} 
ing tool. The automatic welder functions in its accustom: 
ner, tending to hold the arc length constant, and the 
merely directs the arc as required by the particular job 
The field of application of the semi-automatic is th 
of products where the seams to be welded are of very 
contour, or on very large work where the travel mechan 
clamping necessary for the full automatic welder w 
complicated and costly. In many cases the edges of th 





Operator Using New Semi-Automatic Lead. 


are not accurately prepared, making gaps in some places, and 
tight fits in others. The automatic welder with mechanical 
travel cannot compensate for these conditions by varying the 
speed, or by manipulation of the electrode, but with the semi- 
automatic, they are taken care of. 

The semi-automatic welder may also be used for building up 
metal rapidly, as in the case of the filling up of blow holes in 
castings, or the building up of worn spots, etc. The speed of 
deposition of the metal varies widely, being somewhere between 
the ordinary hand speed and that of the automatic, according to 
the conditions of the particular job. 

The advantages claimed for the automatic welding equipment 
may be summed up as follows: 

Ist.—Saving in time which is ordinarily lost in changing 
electrodes. 

2nd.—Saving of from 10 to 20 per cent in electrode material 
ordinarily thrown away as waste ends. 

3rd.—Operators can become proficient in the use of the tool 
very quickly, as they do not require the muscular training 
necessary for hand work. 

4th.—Continuous operation results in few interruptions in the 
welding, each of which is a potential source of defective welds 





COMPRESSED GAS MANUFACTURERS’ ASSOCIA- 
TION ANNUAL MEETING NEXT MONTH 

The Compressed Gas Manufacturers’ Association, represent 
ing practically every manufacturer of the various compressed 
gases in this country, Canada, Mexico and Cuba, will hold its 
Ninth Annual Meeting at the Engineering Societies Building 
29 West 39th Street, New York City, on Monday, January 16t! 
1922, at 2 P. M. 

The Ninth Annual Dinner of the Association will be served 
at the Manhattan Club New York City, at 7 P. M., of the san 
day. 

The Compressed Gas Manufacturers’ Association is on 
the most representative large trade organizations in the count! 
representing more than 99 per cent of the compressd gas bu 
ness of North America. 











BRONZE CONDENSER SHEETS’ 


Gas Welding Gives Practical Solution of Prob- 
lem Arising from Increase in Size of Ships 
By H. I. Walsh; 


HERE appeared in a recent issue of one of the marine 
T hae an article giving a list of names and the tonnage 
of 570 sea-going vessels that were in San Francisco harbor on 
September 5, 1850. One of the things that struck me most 
forcibly in this list was the small size of these ships, and upon 
investigation I found that their average size was only two hun- 
dred and seventy-seven tons. 

Seventy years in the history of shipbuilding is an extremely 
short time, and yet what a change has taken place! The ships 
that our yard is building at present run from about twenty 








Fig. 1. Set-up for Welding Tube Sheets. 


thousand tons for tankers up to thirty-two, forty and nearly 
With 
the sizes of ships increasing by such leaps and bounds is it any 
wonder that new processes and new methods must continually 
be devised for their building? It is impossible to say what single 
factor has made this vast increase in size possible, because so 
many factors have worked together, but there is one thing of 





forty-five thousands tons each for first line navy ships. 


which we may be sure, and that is that gas welding has done 
its part, and it has by no means been a small part. 
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Method of Beveling First Sheet. 


| have been asked to describe to you briefly one of the prob- 
lems that we encountered as the size of ships increased, and our 
method of solving it. 
urse, accompanied by an increase in the size of the propelling 


The increase in the size of ships was, of 


ulpment, one part of which is the condensers. 

\bout eight or ten years ago the size of condensers required 
battleships had grown so large that it became impossible to 
Paper read at the International Acetylene Association Con- 
tion, October 4, 5, 6, 1921. 

‘Newport News Shipbuilding Co. 





impractical for the brass manufacturers to roll a plate thick 
enough and wide enough to make the tube sheet in a single piece. 
It thus became necessary to joint two pieces of brass to form a 
tube sheet. 

This joining may be done by any one of three methods: 
scarfing and riveting, burning in the foundry, or gas welding. 
Our first method was to scarf and rivet, which was satisfactory 
after the sheet was installed, but due to the weakness of the 
joint in bending it was exceedingly difficult to handle the sheet 
in the shop. In 1919 we made an exhaustive test of the three 
types of joints with the following results: 


Strength in Tensions: 

Scarfed Joint 20 per cent of the strength of the plate 
Burnt Joint 59% per cent of the strength of the plate 
Welded Joint 72 per cent of the strength of the plate 


Strength in Bendings: 





Fig. 3. Straight Edge Parallel to Seams Show %-Inch 
Warp Concave. 


Scarfed Joint 10 
Burnt Joint 27 
Welded Joint 43! 
Elongation: 
Scarfed Joint 


per cent of the strength of the plate 
per cent of the strength of the plate 
6 per cent of the strength of the plate 


Solid Material 49.3 
Welded Joint 19.5 
Burned Joint 25.4 


We have no reliable figures showing the relative cost of burn- 
ning and welding, since we never burned a complete plate. Our 
estimates, however, show that of the three methods, welding is 
considerably the cheapest, all things considered. 

The welded joint was so much superior in every respect that 
it was decided to adopt that as our standard. 

The first group of sheets that we were called upon to weld 
were 14.9 inches in diameter by 15% inches thick, which I may 
say in passing are very large condenser sheets. 

Figure 1 is a photograph of the “set up” for doing this welding. 
It will be noted that we have the entire sheet covered with sheet 
Along the seam 
we laid up fire brick to form an oven to aid in the preheating. 
The preheating was accomplished by means of a hydrogen flame, 
and it was found that preheating should be started about one 
hour before welding, and the preheating torch kept well ahead 


asbestos to reduce radiation as far as possible. 


of the welding torch all through the operation. 


Our first sheet was beveled in two directions, as shown in 








ligure 2, the included angle between bevels being approximately 


60°. This seam was 14 feet 7 The sheets were so 


placed that the edges met at one end, while at the opposite end 


inches long. 
they stood apart 47g inches. Upon welding up the seam it was 
found that the allowance for “pull-in” was too great, since the 
edges did not quite come together. On the next long seam the 
“pull-in” allowance was reduced to 4% inches, which equaled 
2.64 per cent of 
held on the 11 ft. 5% in. 


the length of the seam. This same ratio was 
seams with perfect results. 

With the double scarf it was, of course, necessary to turn the 
sheet over and weld up the second side. The welding of the 
first side of the double seam, when the plate was merely lying 


on the floor, free to expand and contract, corresponded, of course, 








Fig. 4. Straight Edges at Right Angles to Seams Shows 1%-Inch 


Varp Convex. 
to the non-rigid system of welding. As soon as the first side of 
the seam was finished the edges of the weld were no longer 
free to move, so that the welding of the second side corresponded 
to the rigid system. 

When we first started to do the welding from both sides we 
anticipated some trouble, due to warping of the sheets, although 
we hardly expected it to be as serious as it proved. Photographs 
(Figures 3 and 4) were taken with a straight edge on the plate 
to show how it warped. 

With the straight edge lying parallel to the seam, as in Figure 
3, the plate is shown to be warped about three quarters of an 
inch, concave. In Figure 4 the straight edge was laid at right 
angles to the seam and showed a warping of approximately one 
This latter measurement was taken 


, 


and one-half inches, convex. 


—. 
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CARBON BLOCK. 











FIG-5 


Beveling for Short Seam. 


with one end of the straight edge resting against the plate and 
with the other end in the air. Had the plate been turned over 
so that the concavity could have been measured in each case, it 
would have been found that the warping was approximately the 
same in each direction. The cost of straightening this sheet 
was greater than the cost of the welding, and in addition to this 
it required twenty hours for a workman to chip and clean out 
the second side before the welding could be started. 


When welding the shorter, or 11 ft. 5% in. seam, on this 
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same sheet, we beveled it from side 


Figure 5. 


one only, 
Upon completing this single side weld, it was { 
sheet remained perfectly straight, so all subsequent 
been made in this way. After planing off the exces 
were no porous spots to be seen, nor was there any 
difference in the color between the material in th: 
in the weld. 


So far as the metal in the welds : 
that in the double weld was as good as that in t 
Figures 6 and 7 show seams welded from on 
two sides, respectively. 
After planing off the excess metal an analysis 





Fig. 6. Seams Welded. 
the plate material, the material machined from th: 
the Tobin bronze welding rod, with the following results 
Copper Tin Lead 
ee UN 57.37 92 
Material Machined from Weld 61.20 78 


Bronze Welding Rod................ 


. 60.50 63 28 





Fig. 7. Welds Opposite Figure 6. 
The material used in welding the first four seams was 
follows : 





Acety- Hydro- 





Length of Bronze Oxygen lene gen Welding Lal 
Weld Style _ Lbs. Cu. Ft. Cu. Ft. Cu. Ft. Hours H 
Two Seams 14 ft. 7 in. 
and 11 ft. 5% in. 
| EE rece eS 220 3,350 300 32,000 
14 ft. 7 in. Single.......... 155 1,900 754 6,000 
11 ft. 5% in. Single........ 127 1,600 740 4,200 8 8 
Total Second Sheet 282 3,500 1,494 10,200 


Plates 12 ft. 8 in. 
(Continued on page 40) 
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AS M. FE. BOILER CODE 


Preliminary Draft of Rules for the Construction of 
Unfired Pressure Vessels, with Rules for Welding - 


When e is not over 10 per cent = 60 per cent of S; 

When e is from 10 to 20 per cent = 70 per cent of S; 

When e is over 20 per cent = 80 per cent of S. 

4. Class A vessels may be constructed of materials specified in the 


7 following preliminary report on rules for the construction 


ired pressure vessels, with suggestions respecting rules for 
welding and brazing was presented for discussion by the Amer- 
ican Society of Mechanical Engineers at a public hearing, Mon- 
day, December 5th, at the Engineering Societies Building, New 
York City: 

The object of the hearing was to obtain the co-operation of 
everyone interested in the preparation of a Code for the Con- 
struction of Unfired Pressure Vessels and particularly that part 
of the Code which deals with welding and brazing. In order 
that the discussion might bear on specific points, preliminary 
These 


drafts were suggestive only and were submitted as a basis for 


drafts of rules for welding and brazing were presented. 


constructive criticism and in the hope that additional material 
It is 
not the intent to restrict the work too closely by outlining specific 


will be furnished to assist in making good specifications. 


methods to an extent that may eliminate other methods that are 
equally good or better, but, as far as possible, to establish cer- 
tain fundamentals applicable to any method. 

The Sub-Committee of the Boiler Code 
Tanks and Pressure Vessels requests all those interested to take 


Committee on Air 
part in the discussion and to present data in manuscript form, 
which will be carefully considered and digested by the Committee 
before making a preliminary draft of a complete Code for the 
consideration of all interested. In preparing this Code, it will 
confer with the Sub-Committee on Welding of the Boiler Code 
Committee, the Welding Conference Committee of the American 
Welding Society, the Welding Committee of the American 
Society of Refrigerating Engineers, and any other committee or 
organization interested. It will also be pleased to receive data 
and suggestions in manuscript form after the hearing and it 
earnestly hopes that the help and support necessary to make the 
Code a success will be forthcoming. 





A. S. M. E. BOILER CODE 
Part I—Section IV 
Preliminary Report on Rules for the Construction of Unfired Pressure 
Vessels! 

Note: When this section is incorporated in the Boiler Code, it wilh 
be desirable to add the words: AND OTHER PRESSURE VESSELS, 
at the top of front cover and of the title page, and on page 3 of the 
Code. Also the sentence in italics on page 3 will be changed to read as 
follows: 

These rules do not apply to boilers and other pressure vessels which 
are subject to Federal inspection and control. 

Also to insert, after bracket in line beginning Part I, the following: 
SECTION IV—UNFIRED PRESSURE VESSELS 
DEFINITIONS 
1. The vessels to which these rules apply are divided into two classes: 
CLiass A—Vessels for containing liquids above the atmospheric boiling 
point, inflammable substances, or any gas, and limited in size to 
those over 6 in. in diameter, more than 1.5 cu. ft. in volume and 

carrying over 15 lb. pressure per sq. in. 

Ciass B—Vessels for containing liquids, the temperatures of which are 
under control so as to be below atmospheric boiler point and limited 
in size to those over 9 in. in diameter, more than 4 cu. ft. -in volume 
and carrying over 30 lb. pressure per sq. in. but not to exceed 100 
Ib. pressure per sq. in. For pressures over 100 lb. per sq. in. the 
rules Class A vessels apply. 

\Pars. 1 to 17 constitute a report presented for discussion at a public 
hearing held May 25, 1920, at the spring meeting of the society at St. 
Louis, Mo., and revised. 

MATERIAL 


) 


2. These vessels may be constructed of any metal complying with the 
lowing rules: 
The maximum allowable working stress used in any of the metals 
selected shall be determined by the following formula: 
r Class A Vessels:— 
S = 0.0125 E (e +8), but not more than 0.4 E, or 0.2 T. 
r Class B Vessels:— 
S = 0.0125 E (e + 16), but not more than 0.65 E, or 0.25 T. 
Where § = Maximum allowable working tension stress, lb. per sq. in.; 
E = Elastic limit of material used; 
T = Tensile strength of material used; 
= Elongation of material used, in per cent, in 8 in. 
Working stress in rivets in single shear shall be taken as 80 
ner cent of S; 
Working stress in rivets in double shear shall be double that 
of.single shear. : 
Staybolt values for allowable stress per sq. in. of net section shall 
taken as follows: 
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A. S. M. E. Boiler Code (Edition of 1918), in which case the formula 
above given need not be used. 

5. Class A vessels shall be built in accordance with the rules of con- 
struction, which apply, of the A‘ S. M. E. Boiler Code (Edition of 1918) 
except Par. 186, which shall reAd as follows: 

The ultimate strength of & joint which has been properly welded 
by the forging process shall be taken as 65 per cent of the tensile 
strength of the plate. 

and Par. 269 to 328, inclusive. 

6. Class B vessels may be constructed of material specified in the 
A. S. M. E. Boiler Code (Edition of 1918), in which case the formula 
above need not be used. 

7. For Class B vessels, steel of untested tank quality may be used, 
assuming the tensile properties below: 
Tensile strength, Ib. per sq. in....... Se Se 
ee ee eee ee 
Elongation in 8 in. 


....48 ,000 

...-25,000 
= 20 per cent 

8. All Class B vessels shall be constructed in accordance with the 
rules of construction, which apply, of the A. S. M. E. Boiler Code 
(Edition of 1918), with the following exceptions: 

Par. 180—Change FS = 4. 

Par. 186—Rewrite as follows: 

The ultimate strength of a joint which has been properly welded by 
the forgimg process shall be taken as 65 per cent of the tensile strength 
of the plate. The ultimate strength of a joint which has been properly 
welded by the Autogenous process may be used in lass B pressure ves- 
= only and shall be taken as 50 per cent of the tensile strength of the 
plate. 

Par. 187—Change 36 in. to 48 in. 

Par. 188—Change 36 in. to 48 in. 

Par. 190—Omit entirely. 

Par. 195—-Change formula as follows: 

Sx Fes 
t = — 
2x 7S 

Par. 210—-Holes may be punched full size. 

Par. 253—Rewrite as follows: 

All rivet holes may be punched full size. 

Par. 254—Omit entirely. 

Par. 256—Omit entirely. 

Par. 257—Rewrite as follows: 

Calking should be done with a round-nosed tool. 

Par. 262—Rewrite as follows: 

_ Manhole plates may be of wrought steel, steel castings or of cast 

iron. 

Par. 263—Omit entirely. 

Pars. 269-328—Omit entirely. 

_9. Drain or Blow-off. No drain or blow-off shall be less than % in. 
pipe size. 

10. Safety appliances. All pressure vessels shall be provided with 
such relieving, indicating and controlling devices as the industry in 
which they are employed or use to which they may be put shall require 
to insure their safe operation. All such devices shall be so located and 
installed that they cannot possibly be rendered inoperative. The reliev- 
ing capacity of safety valves shall be such as to prevent a rise of pres- 
sure in the vessel-of more than 6 per cent above the maximum allowable 
working pressure. 

11. Supports. All vessels must be so supported as to equally distribute 
the stresses arising from the weight of the vessel and contents. Class A 
vessels must be so arranged that the entire interior and exterior of the 
vessel may be thoroughly inspected. In the case of vertical vessels, the 
bottom head, if dished, of cylindrical vessels must be with the pressure 
on the concave side to insure complete drainage. 

12. Lugs or brackets', when used to support a vessel of any type, 
shall be properly fitted to the surfaces to which they are attached. The 
shearing and crushing stresses on steel or iron rivets used for attaching 
the lugs or brackets shall not exceed 8 per cent of the strength given in 
Fars. 15 and 16 of the Boiler Code. 

13. Corrosive Chemicals. All pressure vessels which are to contain 
substances having a corrosive action upon the metal of which vessel is 
constructed should be designed for a pressure in excess of that which it 
is to carry to safeguard against early rejection. 

14. Class A vessels shall be stamped in accordance with the A. S. 
M. E. Boiler Code (Edition of. 1918), Pars. 331-332. 

15. Class*R vessels shall be stamned in accordance with the A. §. 
M. E. Boiler Code (Edition of 1918), Pars. 376 and 377. 


A. S. M. E. 





B 
16. Location of Stamps. Location of tank manufacturer’s stamps to 
be as follows: 

Plain cylindrical tanks,*and all other tanks not of a steam boiler 
type shall have at least one stamp, all stamps to be plainly visible 
when the tank is completed. 

On a tank with a manhole, said stamps shall be close to the man- 
hole opening. 

On a tank without a manhole, close to the handhole. 

On a tank without either manhole or handhole, in a conspicuous 
place. 

17. The tank builder’s stamp shall not be covered by insulating or 
othcr material. 


1From Pag. 325 of Section 1 of the A. S. M. E. Boiler Code. 
PRELIMINARY DRAFT OF RULES FOR WELDING AND 
BRAZING 
SuBMITTED FOR DiscuUSSION AT THE HEARING SET FoR DecEmBeR 5, 1921, 
AND SUGGESTIVE ONLY 

18. In issuing this mater for discussion, he Boiler Code Committee de- 
sires to bring out the fact that there is fo way of determining the exact 
qualitv of a weld other than making a test to destruction. Tests can be 
made by an experienced person that will establish the safety of a weld- 
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REGO No. 7M outfit has been especially designed for the auto repair shop, 
garage and battery service station. It includes: 


1 new style REGO MT combination cutting and welding torch with 5 copper 
welding tips and 1 cutting tip for welding up to 3/4” steel and cutting up to 
1” steel. PRICE $30. 


1 new style REGO B lead and sheet metal welding torch with 3 standard tips 
and 1 special tip 3” long for welding cracks in auto radiators. PRICE $5. 





1 REGO DS decarbonizing torch for removing carbon from auto cylinders. 


PRICE $3. 


2 2-gauge regulators, hose, spark lighter, wrenches and.carrying case. 


No garage, repair shop or service station is complete without this outfit. 


Price $90 


Write for our new leaflet ‘‘SPARKS.”’ 
Buy REGO for results. 
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ed pressure vessel within a reasonable doubt, but there is no absolute 

measure of the strength of the weld. That certain welds are safe is well 

established, but all depends on using the method of welding suitable for 
the service and on the skill and ability of the workmen and the care 
with which the work is supervised and tested 

19. With the above in mind, it can be seen that the safety of a welded 
structure depends upon the manner in which the work is done and on 
the care taken by the manufacturer to secure good work. It has been 
suggested that the manufacturer of a welded structure should in all cases 
be held responsible for its safety when used under conditions for which 
it was designed. Even should it be possible to make tests to establish the 
absolute strength of a weld, these tests would in most cases be made by 
the manufacturer or his agent, and the user would look to the manu- 
facturer for safety. The Boiler Code Committee would be pleased to re- 
ceive suggestions as to the best way of placing the responsibility for any 
welded structure on the manufacturer. Possibly the manufacturers might 
be required to guarantee the tanks which they make against accident and 
property risks. 

20. It is proposed that all tanks and pressure vessels built in accord- 
ance with the code be marked with the name of the manufacturer, so 
that their source will be clearly indicated. It is further proposed that 
vessels built in accordance with the Unfired Pressure Vessel Code will 
be stamped with the A. S. M. E. symbol for such vessels, and the manu- 
facturer obtaining the stamps for impressing the symbol will enter the 
same contract now required for the stamp used for power boilers, name- 
ly, that a stamp will not be misused and that it will be returned on de- 
mand to the Boiler Code Committee. 

21. The features covered in the preliminary draft of rules for weld- 
ing and brazing are limited to methods to be employed, the form of 
joints and the materials to be used. The rules in the Code for Air Tanks 
and Fressure Vessels apply to the general construction of the tanks and 
would be followed in all cases unless exceptions are made in the rules 
for welding and brazing. Certain features, such as the joint efficiencies 
to be employed are omitted from the rules and a list of questions fol- 
low the rules bearing on these features. These questions will be dis- 
cussed one at a time at the hearing. In discussing these questions the 
Boiler Code Committee requests that scientific data and facts be submit- 
ted, preferably in manuscript form, with a summary giving contents and 
conclusions. 

22. It is proposed in the case of autogenous welding to divide the 
vessels into three groups: 

Group 1. Vessels in which autogenous welding may be employed; where 
the safety of the structure depends on the strength of the autoge- 
nous welds. 

Group 2: Vessels in which autogenous welding shall not be used for 
carrying the strain, and where the safety of the structure shall not 
be dependent upon the autogenous welding. 

Group 3: Autogenous welded vessels in which an agreement cannot be 

reached as to whether they should be placed in Group 1 or in Group 2 

2 It is proposed that the, rules shall not prohibit the use of auto, 
genously-welded vessels included in Group 3, but that such vessels shall 
not be marked with the A. S. M Code symbol. The responsibility 
for the safety of vessels in Group 3 would then fall solely on the manu- 
facturers and users, and the case they are installed in a state or munici- 
pality having adopted the code, the responsibility for their safety would 
also fall on the state or municipal inspectors who accept them for serv- 
ice 

24. Autogenous welding is comparatively new, and if the above group- 
ing is adopted, it is possible that there will be vessels included in Group 
3 which in time will be shown to be safe for inclusion in Group 1; until 
such time, the vessels may be used with the understanding that they shall 
not be stamped with the code symbol. It should not be inferred that a 
vessel placed in Group 2 must necessarily remain in that group, as ex- 
perience may demonstrate that it will be advisable to make changes, 
which can be done at any revision period. The Boiler Code Committee 
recognizes the advance that is being made in autogenous welding and 
wishes to encourage progress and improvement. Advance should. how- 
ever. be made in a way that will not endanger life or. property, and it is 
the duty of the Boiler Code Committee in issuing any rules to make sure 
they are safe. It would seem highly desirable to lean toward the side of 
safety in bringing out rules for a new and growing industry, with the 
idea of broadening out the rules as the art advances, rather than to reach 
out too far at the start with the risk of accidents that might set back its 
development. 

25. Autogenous welding may be used on any vessel for making tight 
joints where it is not relied on for strength, in which case the require- 
ments of the code for stationary power boilers would apply, these re- 
quirements being as follows: 

Autogenous welding may be used in boilers in cases where the strain 
is carried by other construction which conforms to the reuirements of 
the code and where the safety of the structure is not dependent upon the 
strength of the weld. 

26. Forge welding is an old art, and forged constructions have been 
safely used in many vessels where the main strains are carried by the 
welds. Notable instances of severe service in forge welded pressure 
vessels are in oil-cracking stills and autoclaves where, in addition to 
carrying the main strains, the steel is brought to a high temperature. It 
would therefore seem that forge welding should he allowed under 
proper restrictions for all classes of vessels, and for all pressures. 

Proposep GrouPInG OF AUTOGENOUSLY WELDED VESSELS 
Group 1 


27. Vessels in which autogenous welding may be employed where the 

safety of the structure depends on the strength of the autogenous welds. 

Air tanks in which the pressure does not exceed 130 Ib. per sq. in., 
or some other figure to be decided on. 

Tanks for containing gases, other than noxious or explosive gases. in 
which the pressure does not exceed 130 Ib. per sq. in., or some other 
figure to be decided on. 

Tanks for containing liauids (at temperatures not exceeding their 
boiling point at atmospheric pressure), other than those which are 
noxious or explosive at pressures not to exceed 130 Ib. per sq. in., 
or some other figure to decided on. 

Circumferential seams of all vessels other than those in Group 2. 

Inlet and outlet connections for all tanks other than those in Group 2. 


Group 2 


28. Vessels in which autogenous welding shall not be used for carry- 
ing the strain, and where the safety of the structure shall not be de- 
pendent upon the autogenous welding. 

Pulp digesters; 

Rendering tanks; 

Air storage vessels for diesel engines: 

Oil stills and pressure tanks used in the distillation of oil; 
Avtoclaves; 

Brick-drying cylinders; 

Creosoting cylinders; 
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Steam receivers and separators; 
Longitudinal seams to pressure vessels containing noxious 
plosive gases, or noxious or explosive liquids. 
Longitudinal seams of pressure vessels having a thickness 
plate of over % in, 
Group 3 
29. Autogenously welded vessels, in which an agreement ca 
reached as to whether they should be placed in Group 1 or Gro 
It is hoped to make this group as small as possible, or coker 
have no vessels in this group. 


PRELIMINARY DRAFT OF RULES FOR UNFIRED PRES<s 
VESSELS WELDED BY AUTOGENOUS PROCESS 
(Suggestive Only) 

30. Processes. The autogenous process, so-called, shall cons 
welding by means of either the oxy-acetylene process or the elect; 
process, pising’a mietallic electrode. either bare or covered. 

31. Design and Construction. The design and construction of 
vessels under this code shall in all cases conform to, and shall by 
upon the formulae, specifications and data which are given in th 
for Unfired Pressure Vessels unless some special requirement is 
sary because of welding, in which case the requirement shal] 
cifically detailed in this code. 

32. Terms. The term base metal as used in this code shall me 
metal or metals of which the vessel is constructed, and which ar: 
together by the welded seam. 

33. Filling Material. The term filling material as used in this 
shall mean the weld rod, filling rod, electrode or other metal w 
used to join together two sections of the base metal, or metals 
following filling metal has been shown to give acceptable results 


FOR OXY-ACETYLENE WELDING 











Carbon not over 0.06 pe 
Silicon enguien not over 0.08 per 
Manganese not over 0.15 pe 
Phosphorus not over 0.04 per 
Sulphur not over 0.04 per 
Carbon 0.18 to 0.22 per « 
Manganese . 0.40 to 0.50 per 
Phosphorus _not over 0.04 per 
Sulphur not over 0.04 per 
Nickel ‘ 3.0 to 3.5 per 
FOR ELECTRIC ARC WELDING 
Og ee SIE Se Sener veseteescesseeeeeeeeeMOt OvEr 0.06 pe 
ee won patonsengiteeninenaniiien .....not over 0.08 per 
Manganese ..... eR ee not over 0.15 per 
Phosphorus ceveect eeaieaiialare ane datesisbicsasncentetiiignt ...not over 0.04 per cent 
Sulphur .... occcccvesccceuinboosnninse not over 0.04 per 
RING. scsiscsianhonspntoieialaiiiatninaipaiiediepietmmilnscasctais eee RY 18 | per 
Silicon wa. 0t over 0.06 I 
ETA P02 > SR. not over 0.40 to 0.60 pe r ce 
NE ear. Le OS ..not over 0.04 per cent 
Sulphur not over 0.04 per 


The filling metal must be ‘clean, flow freely, and shall neither 
nor spark” appreciably during welding. Its fusing temperature shall | 
such as to correspond relatively with that of the sheet, or base 
The size of the wire and the size of the tip shall be such as to enab! 
the welder to meet the conditions required by the work he is doing 
oxy- -acetlylene welding, and the size of the electrode and current 41 
acteristics should meet these same conditions for electric-arc wel + g 

34. Weld metal. The term tyeld metal as used in this code shall 
the metal of which the welded seam is composed after welding is con 
pleted, and which is described! as being the metal deposited betwee: 
edges and for the purpose of joining the sections of the base metal. This 
metal may be. and usually is, a combination of base metal and filling 
metal, modified in the process of fusing. 

35. Material for Base Metal. The base metal composing the shells « 
unfired pressure vessels under this code shall be made by the ope 
hearth process, of soft and good weldable quality, and shall conform to 
the following requirements: 


CHEMICAL PROPERTIES AND TESTS 


36. Chemical Composition: 


Carbon by combustion test......................... ....not over 0.15 per cent 


RR IE ee not over 0.60 per cent 
i RR a LN not over 0.05 per cent 
ne Sewers Sees ae me Sey LS AS A oe not over 0.04 per cent 


The silicon, nickel or chromium content shall not be of stich amount 
as will affect adversely the welding qualities of the plate, and in an) 
event shall not exceed 0.05 per cent. 

37. Analysis. A ladle analysis of each melt of steel shall be made 
the manufacturer to determine the percentage of the important elements 
carbon, manganese, phosphorus and sulphur. This analysis shall be made 
from a test ingot taken during the pour of the melt. The chemical « 
position thus determined shall be furnished the purchaser, or his repr‘ 
sentative, and shall conform to the requirements as spectfied. 


PHYSICAL PROPERTIES AND TESTS 


38. Tension Tests. The base metal shall conform to the following re 
quirements: 7 


Tensile strength in lbs., per sq. in _..--ne.45.000-55, 006 

Yield point, min., Ib. per sq. in...... .minimum 0.5 Ten. Stt 
1,500,000 

Elongation in 8 in., min., per cent............-.---.-c:c-ceceeeseeeee 
Ten. Str 


39. Test Specimens, Bend Tests, Finish, Etc. .The test specimens 
bend tests, homogeneity tests. number of tests, permissible variation i” 
gauge, finish. marking inspection, rejection, and method of computing 
the maximum allowable working pressure shall conform with the require 
ments of the A. S. M. E. Boiler Code, Section I. for Power Boilers. 

40. Method of W elding. Seams or joints may be welded on both sic: 
by, the double-V method, so-called, or on one side only with a single v, 
using the butt strap method in which the butt strap is tacked clear of th 
sheet at least 1/16 in., or by such other method as will assure the joint 
being filled with sound metal, thoroughly fused, and to a thickness 1 
excess of the maximum thickness of the plate, not less than 10 per cent 
nor more than 15 per cent. : 

There shall be no valley either at the edge or in the center of the 
joint, and the weld shall be built up so that the welded metal shall pre 
sent a gradval increase in thickness from the surface of the sheet to t)« 
center of the weld. At no point shall the sheet on one side of the joint 
be off-set with the sheet on the other side of he joint in excess of one 
quarter of the minimum thickness of the sheets or plates. 

41. Longitudinal Joints. Where vessels are made up of two or m 
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By means of the Semi-Auto- 
matic Are Welding attach- 
ment, the automatic welder 
functions in its accustomed 


manner tending to hold the 
are length constant, and the 
operator merely directs the 
are as required by the par- 
ticular job. 





This new G-E device can be 
attached to any G-E Auto- 
matic Are Welding head in 
such a manner that the elec- 
trode wire passes: from the 
feed rolls into. the flexible 
ing and thence to the 
are through a guide nozzle 
in the welding tool. 
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trode material ordinarily 
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quickly, as they do not re- 
quire the muscular training 
for hand welding. 
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in the welding, eliminating 
a source of defective welds. 


Automatic electrode feed—hand work 


The G-E Semi-Automatic 
Arc Welding Lead is a device 
to be attached to the G-E 
Standard Automatic Arc 
Welder which obtains the 
continuous welding features 
of the automatic welder, and 
permits the operator to 
direct the arc as required by 
the conditions of the work. 


This new device consists of 
a welding tool to be held by 
the operator, which acts as 
a guide for the electrode 
wire. In the handle of the 
welding tool there is pro- 
vided a switch for operating 
the control on the panel 


of the Automatic Welder. 
Attached to the welding 
tool is a 10-ft. length of flexi- 
ble steel tubing (called the 
flexible wire guide) with an 
adapter at the other end for 
attaching it to the auto- 
matic welding lead. 


By means of this attach- 
ment the operator can work 
on products where the seam 
to be welded is of very ir- 
regular contour, or on large 
work where the clamping 
and travel mechanism for 
full automatic welding 
would be complicated and 
costly. 
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cylinders the welded longitudinal joints of adjacent sections shall be 180 
deg. apart. 

42. Distortion. The cylinder, or barrel of a vessel shall be true to 
form within the limits of one-quarter of the thickness of the plate, and 
to meet these specifications the cylinder, or barrel, shall be reheated, re- 
rolled or reformed as may be necessary to bring it within these limits. 

43. Dished Heads. Dished heads convex to the pressure shall have a 
skirt not less than 3 in. long and shall be inserted into the shell with a 
driving fit in excess of the full length of the skirt, welded to the shell 
with a V'ed weld, heated to the annealing point, and constricted on the 
end to a diameter not less than 1 in. smaller than the shell diameter. 

Dished heads concave to the pressure shall have a skirt not less than 
3 in. long. 

44. Spherical Heads. Spherical heads concave to the pressure shall 
have a skirt not less than | in. long. 

45. Nozzles. Nozzles in heads or shell over 2 in. and not to exceed 
8 in. nominal size, shall be of forged or rolled steel, with a flared skirt. 
These nozzles shall have a forged, rolled or Van Stone flange for pipe 
connections. 

46. Nipples. Nipples or couplings over 2 in. and not to exceed 3 in. 
nominal pipe size shall be inserted from the inside through the sheet or 
plate, shell or head to a flange or shoulder and welded thoroughly from 
the bottom of the V’ed shell plate and with a filet, as shown in Fig. 1. 
The thickness of the nipple or coupling wall and shoulder shall be not 
less than extra-heavy pipe-size standard. Nipples of this type smaller 
than 2 in. may conform to this same construction. 

Threaded nipples 2 in. nominal pipe size and under may be made of 
extra heavy steel pipe or steel tubing, with corresponding thickness of 
wall, inserted in a hole with V’ed edges in the shell or head, and welded 
full with a fillet as specified before in this paragraph and as shown in 
Fig. 1. Threaded connections for pipes 2 in. and under may be made by 
using an extra-heavy pipe size coupling inserted in a hole with V’ed 
edges in the shell or head and welded full with a fillet as before speci- 
fied for nipples of like size and shown on sketch. Threaded connections 
for pipes 2 in. and under may also be made by building up a boss of 
filling metal, thoroughly fused to the plate or sheet, and then drilling 
and tapping through both boss and sheet; the outside diameter of the 
boss shall be not less than the outside diameter of the boss of an extra 
heavy cast fitting of like pipe size. The height of the boss and tapping 
shall be such that when a nipple is screwed into place the inner end of 
the nipple, which shall have the full number of threads, shall be at least 
flush with the inner surface of the plate or sheet. 
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Fig. 1. Recommendations for Welding Nipples 


47. Hydrostatic Tests: Vessels with seams or joints made by the auto- 
genous process shall be subjected to a hydrostatic test of at least 1% 
times the working pressure for which the vessel is designed, and while 
subject to this pressure shall be given a thorough hammer, or impact, 
test. This impact test shall consist of striking the sheet on both sides of 
the welded seam a sharp vibratory blow with an 8 to 10 lb. hammer, with 
a handle similar to a blacksmith’s striking hammer, the blows to be 
struck 2 to 3 in. apart and within 2 to 3 in. of and on each side of the 
seam—the blows to be as rapid as a man can conveniently strike a sharp, 
swinging blow, and as hard as can be struck without indenting or dis- 
torting the metal of the sheet. During this test the shell shall be thor- 
oughly filled with water. 

48. Defective Welds. Welded seams, or joints, which do not pass this 
test without leaks, distortion or other signs of distress shall not be ac- 
cepted until the defects are remedied and a further test applied which 
shall be successfully passed. Defective sections of a welded seam may 
be cut out and rewelded provided the value of the sheet has not been 
definitely lowered, and where this shall be brought into question a cou- 
pon shall be cut out across the weld at the point or points in question 
and subjected to microscopic or other examination. 

49. Stamping. Vessels constructed under this code shall be stamped 
in accordance with the stipulations provided in the Code for Unfired 
Pressure Vessels. 

50. Inspection. Inspection shall be made in accordance with the stip- 
ulations provided in the code for unfired pressure vessels. 

QUESTIONS TO BE SUBMITTED FOR DISCUSSION AT 
HEARING 


Shall autogenously welded joints be annealed? 

Shall autogenous welding on both sides of the plate be Specified in 

Par. 12 of the longitudinal seams of Class A vessels, and a single V 

weld be prohibited for the longitudinal seams of Class A vessels? 

3. What method shall be specified for attaching dished heads concave 
to the pressure, including spherical heads? 

4. Will a satisfactory construction be secured by attaching a flanged 
nozzle in the manner shown in Figure 1? 

5. Shall the lengths of shells of cylinders having longitudinal seams 
which are autogenously welded be limited to five diameters? 

6. Should the filling metal for autogenous welds be such as to give, 
when properly deposited, characteristics which approach as nearly as 
possible the characteristics of the base metal? ‘ 

7. Shall the code cover vessels used for ordinary hot water service 
such as range boilers and hot water tanks? 

8. Shall a hydrostatic test of twice the working pressure be specified in 


N= 
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Fars. 47 and 69 in place of 1% times the working pressur 

9. Shall 130 Ib. per sq. in. be used for limiting the pressure 
tanks, etc., included in Group 1? 

10. Shall any modifications be made in the code rules to cover 
enameled steel vessels? 

11. Shall tanks with brazed joints be used for all pressures, p; 
they are used cold, or shall the pressure be limited? ' 

12. What rules shall be used for electric pressure welding? 

13. What rules shall be used for Thermit Welding? 

14. What joint efficiency shall be specified for computing the max 

allowable working pressure by the code rules? 

a—For a joint autogenously welded by the oxy-acetylene process 

b—For a joint autogenously welded by the electrical process? 

c—For a brazed joint? 

d—For an electric pressure welded joint? 

e—For a thermit welded joint? 

f—For a forge-welded joint? 





DEMONSTRATES WELDING AT MINING SHOW 

The Bastian Blessing Company, manufacturers of th: I] 
known Rego welding and cutting equipment, demonstrated its 
apparatus at booth No. 148, at the American Mining Congress 
held in Chicago recently. Complete units for all ranges of work 


within the limits of the oxy-acetylene or oxy-hydrogen processes 

















Bastian Blessing Booth at Mining Show. 


were shown. The torches were operated to show the automatic 
perfect flame adjustments and the non-flashback feature. Th: 
ladies were particularly interested in the toy balloons given awa) 
at the booth, which were filled with hydrogen gas. 





GAS PRODUCTS ASSOCIATION BANQUET 

The annual general meeting and banquet of the Gas Products’ 
Association will be held in Chicago on January 20th and 2ist, 
1922. Papers and discussion concerning items of interest and 
problems pertinent to the hydrogen and electrolytic oxygen in 
dustry will form the major part of the program. All those wh 
were in attendance at the annual meeting last year will remem 
ber the many interesting features on the program. The Secretary 
of the Association promises that the 1922 get-together will out 
shine all previous meetings, and that it will be agreed by thos 
who attend, as time well invested. 





Resistors for the welding of rail bonds is described in 
bulletin being circulated among the welding trade by the Ame! 
ican Steel & Wire Company. The resistors have been recent! 
developed by the company. 
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‘SOUND INGOTS azd 
WELDING EFFICIENCY 
























Welding material made from unsound ingots, cannot be expected 
to flow evenly or to produce welds that are free from pinholes, 
soft, hard or brittle spots, efc., even if applied by the best welder. 


The skilled operator can correct an improper flame or arc—he 
can, if necessary, readjust, reshape or reclean the surface to be 
welded but he cannot alter the composition of the welding material. 
Quality welding material is as essential as quality welding equip- 
ment and quality operators. 


PAGE-ARMCO Welding Rods start from a sound ingot (99.84 7% 
pure iron), free from physical imperfections and of such chemical 
analysis that the possibility of introducing other elements present 
in the welding process are reduced to a minimum. 


PAGE-ARMCO Welding Rods and Electrodes fulfill all requirements of 
the American Welding Society. 


Page Steel & Wire Co.. 


Bridgeport, Connecticut 


District SALES OFFICES: 


CHICAGO New York PITTSBURGH 
San FRANCISCO PoRTLAND, ORE. 
MANUFACTURERS OF 
RODS—Ingot Iron and Special Analysis Steels. Wis 
WIRE—Plain and Galvanized—Spring, Rope, 
Telephone, Telegraph. 





FENCE—Woven—Right-of-Way and Farm-Chain 
Link, Factory Partitions, Gates. INGOT IRON 


Carried in stock by distributors in all industrial centers 
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PAGE-ARMCO. 


WELDING RODS and ELECTRODES 
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Flame Manipulation Has Much to Do With Success 
or Failure of Welds Performed on This Metal 


Denver, Colo., Thursday. 
Dear Ed:— 

Was pleased to learn that you found that kink on the Ford 
motor heads a help. I know for a fact that most of the welders 
have the same trouble you were having before you learned this 
new method of handling them. You don’t owe me a darned 
thing Ed, I’m glad to help all I can. Just say “thank you” or 
“much obliged” once in awhile and that’s all I’ll ask. I suppose 
you are wondering what I’m going to write about this time. I 
won't keep you guessing any longer, it’s about welding brass. 





Position of Torch and Filler Rod 
for Welding Brass. 


Was talking to the proprietor of one of the largest commercial 
welding shops here yesterday and picked up two or three pointers 
that if you don’t know about may prove interesting. This par- 
ticular shop gets quite a bit of the large welding work from the 
mines and from some of the pictures you could see that some 
mighty big jobs had been handled. 

“Have you heard many welders complain about welding brass?” 
I was asked during the conversation. 

“IT can’t say that I have, altho I’ve seen some pretty rough 
looking specimens,” I replied. “As a matter of fact ninety- 
nine welders out of every hundred are the best welders alive, they 
don’t hesitate in admitting it, 
thing ; but why do you ask?” 

“Well, there’s one metal that I seem to have trouble in get- 
ting my men broken in on. When you come right down to it, 
I take it that.each of us sort of specializes on some sort of metal 
or another and my *hobbie seems to be brass. I don’t know 
whether it should be called a hobbie or not but anyway I’m par- 
ticular about the way-my brass welding is done.” 

“Does your procedure on the metal vary much from the or- 
dinary methods?’:I inquired. 

“Why that all depends upon what you term ordinary. The 
average welder seeing me weld brass would positively state 
that it is identically the same method he uses but I’ll tell you this, 
that if one of us holds his flame in contact with his metal at 
some critical point when the other holds his an inch away, there 
will be a marked difference in the resulting weld. It’s the 
smallest details such as this that influence brass and the condi- 
tions involved in heating vary to such an extent that no fixed 
rules can be laid down. You probably see what I mean.” 

“T can certainly appreciate your stand but that’s just what I’m 
looking for,” I said. “I have a friend back east that is sort of 
“bugs” on welding so if I can give him just an outline of your 
personal experience I know he won't rest until he burns up a 
lot of gas and material figuring out your way of doing things. 
You had better touch the high spots for me anyway. 

“Well, sir,” he started, “it’s a whole lot harder for me to tell 
you these things than to show you but if I happen to overlook 
anything that you think is important, just call my attention to 
it. Now, in speaking of brass we might just as well include the 
bronze family because they are first cousins. 
base, copper, and to this is added, zinc. 


and naturally won’t concede a 


Brass has for its 
It usually runs about 
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two-thirds copper to one-third zinc while with bronze th: 
centage of copper is greater and besides the zinc a small qu 
tity of tin is added. Now if the oxy-acetylene flame is tur: 
on a piece of brass or bronze, naturally, the zinc melts bei 
the copper, because of its lower melting point and gives off de: 
white fumes. If a weld is not properly made these fumes \ 
deposit a heavy white coating on everything near the weld, 
cluding the welding torch. Not only that but the weld will | 
rough and will be weakened by the burning out of this alloy. 
handling the flame in a certain manner which I will explair 
shortly, and using the right sort of filler-rod, much of this bur: 
ing can be eliminated or corrected whichever you have a mind t 
call it. There are various grades of filler-rods a welder can | 
but the right kind of a bronze rod proves best, to my way 
thinking. After you have your rods—” 


“Pardon me a minute,” I interrupted, “about these rods, ho 
is a fellow to know when he kas the right ones?” 

“Oh, that’s not very hard to tell. First of all be sure it’s a 
drawn rod and not cast; next drop it on the floor, if it rings 
that’s a good indication; then heat up one end to a cherry red 
and hammer it, if it crumbles up it’s no good but if it forges 
well that’s another good indication, after that it must flow nicely 
under the flame. Is that perfectly clear?” he asked. 

“There’s just one question,” I answered, “why do you prefer a 
drawn rod to one that’s cast?” 

“You'll grant that welding is really a casting process,” 
went on, “only instead of pouring our mold all at once we might 
say that we melt in our metal a little at a time.” .I nodded so h 
continued. “To make that casting, I want virgin metal. I know 
I get it in the drawn rod but:the cast rod may be cast and r« 
cast many times before it reaches me and I can’t trust it.” 

Wishing to draw him out a little further I asked him what 
he thought of tobin bronze. 


“Tobin is a good rod for welding but there are others I lik 
just as well and some a little better. You see tobin is only a 
trade name for a bronze manufactured by one certain brass com- 
pany, but at that it’s rather interesting to follow some of thes: 
things through. You see for a long time the various brass 
companies were trying to figure .ut.some way of making a brass 
or bronze that would forge;at.a red heat. They weren't very suc 
cessful until one day this fellow Tobin bauled up the formula 
in making a regular run and after throwing the whole furnact 
charge in the scrap they discovered that it was the very mix 
ture they were looking for and instead of being discharged 
Tobin had his pay increased and his name rolled on every rod 
thereafter. This happened long before gas welding was known 
but with the coming of welding it was found that*this Tobin rod, 
made-a pretty good filler-rod for brass and bronze welding 
that now it’s almost a byword with most welders. It’s a good 
rod but:as I have told you, there are others I like better.” 

“But to go on with the welding, I ‘V’ out along the line o! 
weld leaving only an eighth of an inch at the bottom then |! 
choose about the same size tip that I’d use for cast iron i. e. 
when the part to be welded is small I pick a small tip and when 
it’s large I use a much larger one. Ordinarily a fellow would 
think that less heat would be required for brass on account of 
its lower melting point but its conductivity is so great that th: 
larger flame is desirable. Whenever possible I throw a bunc! 
of scrap asbestos paper in a pail of water, get it good and wet, 
and then pack it around the line of weld. This is to hold as 
much of my heat as possible at the weld. I use a good grad 
of flux which incidentally I do not make myself. I believe that 
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manufacturers know more about what to put in a flux and 

it not to put in than I do and the cost is very small at any 
When heating up my line of weld to a bright red heat 

[| use a strong neutral flame but at that point I shut off both 
oxygen and acetylene a little in order to get a softer flame. 
Then too, as a rule, I give the flame just a trifle more acetylene 

t so it shows a trace off of the neutral. I do this in order 
to be absolutely certain that there is no excess of oxygen as an 
oxidizing flame is about the worst condition that can exist when 
welding brass. With the part being welded at a bright red heat 
| remove the flame just along to sprinkle some flux on the line 
of weld, throwing it on with my hand. I bring back any flame 
and hold it with the end of the neutral cone just licking the 
metal until it commences to melt then I bring up my rod, the end 
of which I have already heated and dipped in the flux, and fuse 
it to both sides of my ‘V’ and at the same time melt the bot- 
tom of the ‘V’ all the way through. In this operation only 
enough filler is added to give a coating, as it were.” 

“Just a minute,” I broke in, “if your weld is a long one, say 
about twelve inches from one end to the other would you coat 
the entire distance in this manner?” 

“Not if it were that long,” he continued, “I’d only coat about 
three or four inches at'a time. Once the parts are coated and 
the bottom fused together then I change my tactics; turning my 
tip on its-side I start at the beginning again and instead of 
playing my flame directly at my work I get enough heat off the 
side of my neutral flame to keep my metal in the proper con- 
dition, which should be just on the verge of melting. While 
doing this my flame is pointed backwards and not in the direc- 
tion I’m working. Now my filler rod is brought in the direct 
path of the neutral flame and it flows in wherever desired. In 
this way the weld can be built up as much as you wish. There 
are just two points which I should like to call to your attention: 
—first, use plenty of flux, and second, after. your metal has once 
‘set’ don’t melt it unless you add more filler when you're doing 
it.” 

“What will happen if you don’t add more filler?” I asked. 

“It will become rough and spongy looking,” he answered, 
“whereas by adding the filler it will come out nice and smooth.” 

“In a way brass welding seems to be much like brazing,” I 
remarked. 

“It’s much the same,” he replied, “and while I think of-it there’s 
another point I’d like to emphasize, it’s that coating of the ‘V’ 
that I mentioned. When this coating is made the filler should 
run over the surface just like water. This coating is just as 
important as the tinning process in soldering ; unless a good foun- 
dation is laid, it makes no difference how much metal may be 
piled on top, it will never hold.” 

After that he went on to tell me about some of the large jobs 
he had done in the past and his methods of handling but me- 
thinks this ought to be pretty near enough for you in one letter 
so I'll ring off. 

My next jump will be Salt Lake City. I’ve never been there 
but having heard much about the burg I’m sort of anxious to 
give it the “once over.” _Those Mormons must be a rare crowd 
but we'll soon see what’s what and if the famous water in the 
Great Salt Lake don’t get me and there’s anything interesting 
comes in my way I’ll drop you some sort of a screed from there 
Don’t think I’ll be in Salt Lake very long so will give the Mult- 
nomah Hotel, Portland as my next address. 

Yours, the same as ever 


Don’t fail to write. 


Shep. 
BROKEN ARMATURE SHAFTS WELDED WITHOUT 
REMOVING OR INJURING COILS 


Large armature shafts occasionally break at the junction 
of the journal and the pulley end, While recognizing the 
idaptability of the Thermit welding process to the welding of 
all kinds of large steel shafts, operators sometimes in this 
case decide to scrap the old shaft, fearing that the heat of 
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the steel produced by the Thermit reaction might injure the 
armature coils and produce short circuits, 

Where the armature coils, however, can be separated from 
the fracture by a few inches of molding sand (at least about 
4 inches in the case of a 3 inch diameter shaft) a repair by 
this method is entirely feasible without injuring them, ac- 
cording to the Metal & Thermit Corporation, New York, 
if the following simple precautions are observed. There is 
no danger of damaging the armature windings through the 
effect of direct heat as the fracture is completely surrounded 
by molding sand and all preheating subsequent to heat from 
the Thermit steel is confined within this molding sand. The 
heat which is conducted along the shaft is readily taken care 
of either by directing an air blast on the shaft or, where 
necessaty, by means of a specially constructed water cooler 
box with packing box on the shaft to prevent the possibility 
of any water whatsoever coming in contact with the windings. 
The windings themselves are further protected by being 
totally encased in an oil cloth and burlap bag. 

In case the keyway of the pulley end of an armature 
shaft becomes badly worn, this worn end can be removed and 
a new over size extension welded on and machined down. 
A large number of such extensions have been Thermit welded 
in the past. 

As an example of costs, in the case of an over size ex- 
tension to a 314” diameter shaft, the Thermit welding can be 
executed for approximately $35.00, not including machining. 
Smaller shafts can of course be welded for correspondingly 
lower costs. 





APPLYING THE BRONZE FILLER 
Editor: 

The article published in The Welding Engineer of Septem- 
ber by O. T. Hart, “Use of Bronze Filling Rod,” was very in- 
teresting, although not new to me. This is a method I have 
used for three years. 

In your issue of October I read the article by Alan H. Mur- 
rell, in which he states that cast iron should only be brazed in 
cases of emergencies and only temporary repairs. 

Being an instructor with wide and varied experience, also 
having made the brazing of cast iron-a specialty, I feel that I 
am in a position to answer Mr. Murrell. 

I would not condemn the use of the gray iron filler rod, but 
in cases where a job requires a lot of work in preheating I 
recommend the bronze rod; it saves the time of preheating 
and can be applied much faster. 

The fact that Mr. Hart brazed a crack in an air pump 
eighteen months ago and it is still in use ought to prove that it 
was not a temporary job. I know of jobs that have stood up 
for three years. I have had test pieces tested that showed 
over 100 percent, and have yet to find a piece of cast iron that 
cannot be brazed. 

Of course, it depends upon the operator. The bronze must 
be carefully applied; the fracture should be V’d out the usual 
way; the line of weld should be coated with a thin layer of 
bronze before the weld is made. It is not necessary to coat 
the full line of the weld at one time, but it should always be 
kept coated two or three inches ahead. At no time should the 
flame be plunged into the molten metal. It is absolutely 
necessary that the proper flux and Tobin bronze filler rod 
be used. 

The article in October issue of The Welding Engineer, by 
Mr. Joseph T. Paight, is a good example of what Tobin 
bronze, properly applied, will do. This cylinder is now in 
service eight months and has been proclaimed 100 percent. 

Yours truly, 
Fred Moritz. 





The E-L Electric Welding Repair Company has recently been 
incorporated in the state of New York for $10,000, by M. G. 
and E. A. Liebman. The plant is located in Brooklyn. 
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Co-operation Within the Association 


RADE organizations are all built around the idea that ~ 

ing together” makes for greater progress than “pull 
apart.” Just how far a real association spirit can be develo; 
was brought out by a speaker at a recent society organizat 
meeting. To illustrate the splendid spirit of co-operation 
characterized another society, of which he was a member 
speaker said, “Some time ago my plant burned down. 1 
was no way to continue production until it could be re! 
Did it ruin my business? Not on your life! I split up my list 
customers among my competitors, giving them the averag; 
mands of each customer and the price to each customer. EF 
order received during the reconstruction period was filled, 
every customer satisfied. When I was ready to operate agai: 
business was turned back to me and I never lost a custon 
That’s “pulling together.” If an association is to reach as hi; 
a standard as this the individual members must go about th 
work in a real, whole-hearted, broad-minded, way. The membe: 
of the American Welding Society who stays away from a m 
ing because the subject under discussion is steel tank welding 
and he is an aluminum welder exclusively, because it’s electi: 
night and he doesn’t care who is elected, or because he simp! 
thinks that meeting won’t be for his benefit, is both selfish 
narrow-minded. 


wt 
W 


Membership implies an obligation to keep th 
other fellow in every possible way, and to leave personal profit 
considerations outside. 





“Safety First” with Dented Cylinders 

CCORDING to a recent bulletin the Test and Specification: 

Committee of the Compressed Gas Manufacturers’ Associ 
ation has for some time been considering the drafting of rules 
to cover the treatment of dented gas cylinders. The bulletin 
goes on to quote opinions that have been submitted relative to 
the treatment of dented high pressure cylinders. These opinions 
come from gas manufacturers, gas users, and cylinder manu 
facturers. “It is our opinion that the safest policy to pursu 
would be to have the cylinders scrapped,” would be a complete 
summary of all the discussions. The user of gases bottled un- 
der high pressure can draw his own conclusions. 
inders are dangerous,” say the experts. 


“Dented cy! 





Much Ado About a Small Matter 


XPRESSIONS of concern are frequently heard because pub 

licity is given to the activities of burglars with the oxy 
acetylene cutting torch. The worried ones lose sight of the fact 
that the best cutting torch made is not nearly so good a tool 
for the burglar as an inefficient night watchman. Anyone fam 
iliar with the noisy and spectacular operation of cutting heavy 
steel sections would hesitate to try it on a safe without the 
co-operation of the guardians of the peace. A noted gun-man 
under sentence of death, recently escaped frem the Cook County 
jail in Chicago, after tying up his guards with Manila rope 
hence the danger of manila rope to the peace and safety of our 
citizens ! 





He'll Do It Anyway 
A S long as there are small boys there will be cramps in 
small stomachs from eating green apples. It is inevitabl: 
that they should verify the fond mother’s counsel by experience 
Likewise it seems almost impossible to make a certain brand ot 
alleged mechanics understand that considerable danger attends 
the use of oil around valves and fittings of oxygen cylinders 
Every instruction book ever written cautions users against such 
practice, every regulator and nearly every cylinder carries at 
least one warning notice, but every now and then the church 
bells toll for some man who “didn’t believe in signs.” The 
really regrettable thing is that sometimes a few innocent by 
standers get hurt. Too much vigilance cannot be employed to 


keep oil absolutely away from cylinders. 
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A job like this is all in the day’s work 


HIS pulley was cut and the 

frozen shaft removed in perfect 
condition—one of hundreds of suc- 
cessful money saving applications of 
the oxy-acetylene process 


portable and instantly accessible cyl- 
inders—a system of distribution so 
flexible as to meet every possible 
demand promptly and completely. 


a (ip 2 Forty plants and ° 
as used daily in machine Sieot-OLite mee Pi divine 


shops the country OVef. pissoLVED ACETYLENE work of Prest-O-Lite Ser- 


Prest-O-Lite Dissolved Acetylene 
has made the welding and cutting 
blowpipes available anywhere by sup- 
plying uniformly pure gas in easily 


vice, the operation of which insures 
a never-failing supply of Prest-O-Lite 
Dissolved Acetylene in any quantity 
at any place. 


THE PREST-O-LITE COMPANY, Inc. 
General Offices: Carbide and Carbon Building, 30 East 42nd Street, New York 
Balfour Building, San Francisco 
In Canada: Prest-O-Lite Co. of Canada, Limited, Toronto 


PW-517-21 
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The American Valuation Plan 
, pm American Valuation Association is an organization of 
far-sighted Americans who aré devoting considerable energy 
to securing a much needed amendment to the pending revénue 
bill. Under the present system of assessing duties the foreign 
valuation of imported products is made the base to which the 
specific rate of duties is applied. The result of this plan of valu- 
ation is that merchandise from those countries whose cost of 
production is the lowest is subjected to the lowest duty; and the 
merchandise from those countries whose currency is the most 
depreciated is subjected to the lowest duty. Under the Ameri- 
can Valuation plan the basis of the duty would be the American 
value of American merchandise, and would at all times be ade- 
quate to protect and stimulate the production and distribution 
of American rhade goods. No other adequate means of secur- 
ing fair and equitable ad valorem values has been presented to 
Congress. The American manufacturer, the American laborer, 
and the American consumer will all profit by the adoption of the 
plan. 





Get Engineers to “Think” Welding 

WELVE pages of an authoritative engineering manual©are 

devoted to riveting and riveted joints. Not a line of the 
bulky, much-quoted volume refers to any welding process or 
to the use of welded joints. Welding is far superior to riveting 
for many types of work, but the engineers don’t know it. They 
have not been made to “think” welding. The word isn’t in 
their working dictionary. Some day twelve pages of that manual 
will tell the engineer about welded joints. This may be the 
result of experiment in university laboratories, or it may result 
from the co-operative effort of the engineering departments 
maintained by manufacturers of welding equipment. At any 
rate, the result will be that engineers will not accept the rivet 
as the one and only method of joining metal plates. 





Testing Welds 

ENSILE strength tests have been given so much publicity 

that there is danger of a tendency to judge all welds by 
tensile strength only. It has come to be a habit to ask “What 
will be the resulting tensile strength?” If this keeps up, 
welds on bearing surfaces will be tested on a tensile strength 
testing machine instead of with a sceleroscope. Metal parts have 
to stand vibration, bending, impact, twisting and shearing stress- 
es, so the “tensile” test tells only a fraction of the story—an 
insignificant fraction in some cases. The development of satis- 
factory tests for determining the efficiency of welds in some 
other directions means a lot of hard work, but it will be good 
for welding. 





PICKING EXPERTS 

In this month’s issue of the Welding Engineer, 1 thoroughly 
enjoyed the article of Mr. Wanamaker. This article surely was 
of importance to the arc welding profession: from plant en- 
gineer to the operator. 

Mr. Wanamaker alludes to the scarcity of the Welding En- 
gineer and predicts that his numbers will increase as the pro- 
fession progresses. 

As a welder, I am very much interested in the art, and 
especially in, what constitutes a Welding Engineer. If Mr. Wana- 
maker’s prediction is correct, he (the Welding Engineer) is the 
man who, is thrown—so to speak into the melting-pot and in 
the course of time and the refining process rises to the top and 
above the lay-man of the game. This is of course a practical 
way of creating this new entry into the engineering field. But 
how are we and the welding world to know when he has 
reached his pinnacle. 

As every employer of welders knows, the prospective employee 
is in too many cases a plain unadultered wind-jammer. A boiler- 
maker friend of mine once said, after listening to a world-beater, 
“there must be something in that flux that makes them that 
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way.” If the title of Welding Engineer is going to be easily 

once the wind-jammer has permission or is allowed to 

W. E. behind his name, it will be a sad day for welding 
this matter is to be handled to the satisfaction of all conce: 
somewhere, some time, we shall have to set standards for 
men to abide by. 

The American Welding Society asks that a welder hay 
years experience before admitting him to their class “C” 
pert class.) Most of us, have known many welders who | 
been at the game over three years and are not yet even sk 
in the few things they are able to do. Let us for exan 
say that “A” is a welder who has worked on production 
in a ship-yard. His daily life is divided into butts, blind-| 
wrongly punched holes, and a piece of caulking edge wher 
caulker can not get at it. Then let us consider “B” in a r 
yard. He does satisfactory work on high pressure boilers. 
can handle various metals, brass and bronze. He knows wi! 
and when to use the right filler. Then let us take “C.” H 
can do all that “B” can accomplish and in addition can har 
acetylene. And “D,” who can handle acetylene but not 
metallic arc. Surely, no two of these men are or deserve 
in the same class. 

I know a ship-yard welder who was welding “dogs” and hin; 
for heavy iron doors. These “dogs” and hinges 
7 inches long and 2 inches wide and about %-inch thick. T] 
“dogs” were held in position by the ship-fitter and tacked by 
welder at each end. 


were ab 


After the tacking, he started to weld, co: 
mencing at the bottom and working all the way up th 
side to the top. Then starting on the other side, found that 
was standing’ off about ys-inch. But this did not fool 
young man; showing a “dutchman” in this space he went rig! 
on welding. This man was a welder on the repairing of t! 
German ships in ’17. 

When we make a survey of the papers and letters that hav 
appeared in your magazine it seems that there are many who 
are of the impression that the average welder is merely intereste: 
in his rate and does not take into consideration the more im 
portant elements which go to make a failure or success of weld 
ing. This is unfair. There are many, like myself, mere weld 
ers who are behind the game all the way. 

It is to the “American Welding Society” that we must look 
for hope. We believe, like Mr. Micawber, that “something 
will turn up.” Mahomet said, “if the hill will not come t 
Mahomet, then Mahomet will go to the hill.” 

If those pursuing the art of welding will not stand by the 
American Welding Society, let the Society go to them and mak« 
it known that their standing in the profession is judged by thei 
standing in the Society. 

Very sincerely yours 





(Continued from page 28) 


Acety- Hydro- 
Length of Bronze Oxygen lene gen Welding Labo: 
Weld Style Lbs. Cu. Ft. Cu. Ft. Cu. Ft. Hours Hours 
12 ft. 7 in. Single Seam 139 1,280 1,092 7,234 7% 18 
12 ft. 7 in. Single V....139 1,280 1,092 7,234 7% 18 


From the above results we believe that gas welding is the best 
method yet devised for joining heavy bronze condenser sheets 
and we strongly recommend the single “V”, welded according 
to the non-rigid system. 

CORRECTION 

On page 29 of the November issue of The Welding Engineer 
the formulae for volumes, given with three illustrations, do not 
contain the factor L. The formulae should read, from left t 
right: 

V=Y%L(AXW), V=“4L(BXW), V=%4L(CxXX)+4%L(Dx\ 





The Duluth Oxygen-Hydrogen Company has been incorporated 
in the state of Minnesota with a capitalization of $150,000, ac 
cording to reports. The plan of the company is to erect, an 


operate a plant in Duluth. 








HEAVY MALLEABLE CASTINGS 


The Cheaply Made Castings Which Find Their Way to 
the Welding Shop Do Not Conform to Best Specifications 
By R. S. Gildart* 


Nothwithstanding the steadily increasing application of mal- 
leable iron to the different branches of industry, it is not un- 

mmon to find otherwise well informed men who still think of 
malleable iron as a material of only limited application and one 
that is confined to such light parts as harness fittings and nut 
crackers. Only a few days ago the writer’s attention was called to 
an article appearing in The Welding Engineer, in which its au- 
thor attempted to set forth some safe rules whereby one might be 
able to tell with ordinary accuracy a malleable casting from 
either cast iron or cast steel. Among other things that showed 
great ignorance of the real nature of modern malleable iron, 
this author went on to state that only as a rarity was a malle- 
able casting ever found weighing as much as ten pounds. 

Had this writer taken upon himself the trouble of verifying 
his statement, he would have learned that a far greater ton- 
nage of castings weighing over ten pounds is made each year 
by the malleable manufacturers of this country than those un- 
der that weight. He would have learned that castings weigh- 
ing forty, fifty, sixty, and one hundred pounds are not at all un- 
common, and he would no doubt have been dumbfounded to have 
been shown a motor crank case weighing over six hundred pounds 
that has been successfully made of malleable for the last eight 
years, 

It may not be known generally, but it is neverthless a fact, 
that many of the best automobiles made in this country have 
as much as 200 to 300 pounds of malleable castings in their con- 
struction; and these malleable parts are by no means subordin- 
ate ones, but play a vital part in the proper functioning of the 
car. Such vital parts as hubs, which must withstand the terrific 
side thrust of a skidding car; differential housing that form 
no insignificant portion of the rear axle assembly; brake spiders 
that must absorb the momentum of the speeding car when the 
emergency is applied; steering gear case which forms a trust- 
worthy support for the steering mechanism and the steering 
wheel spider to which millions of drivers daily entrust their 
lives, 

Motor truck manufacturers are also heavy users of malleable 
castings; thousands of tons of the product finding its way into 
the construction of commercial cars each year. Hubs, spring 
hangers, transmission housings, wheels, rear axle housings, brake 
spiders steering post brackets, motor crank cases are some of 
the parts for which malleable has been selected because of its 
unusual shock resisting qualities. 


The railroads, too, come in for their share of the tonnage, 
and many and interesting are the uses to which the material is 
put. From the lowermost tie plate, where its peculiar rust-re- 
sisting qualities and shock-absorbing properties make it superior 
to any material, to the topmost freight car brake wheel, where 
its reliability is recognized by every brakeman who “spots” a car, 
malleables find many applications. There is the malleable iron 
journal box, millions of which are in daily use carrying the 
commerce of the U. S. A. over rail joints, switches, crossings and 
other rough going with safety to life and property. Brake heads 
on freight cars, passenger coaches and locomotives, and other 
important parts of the braking mechanism are made of malleable 
iron because of its trustworthiness in emergency—a less depend- 
able material in such places would easily be the cause of many 
serious wrecks. 





*Director of Publicity, American Malleable Castings Associa- 
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Malleable iron rail braces on curves and at switch points 
counteract the heavy side thrust of speeding locomotives and 
prevent spreading of rail and derailment. 

The taking of water by locomotives at full speed is accom- 
plished with safety because the water scoop dipper which the 
fireman lowers into the track pan is made of high quality malle- 
able iron, 


Piles for building foundations or dock construction are suc- 
cessfully driven through hard pan, shale and loose rock only 
when their points are properly protected. Pile shoes of the in- 
verted pyramid type made of high quality malleable iron make 
penetration easy under the crushing blows of the pile driver. 

Street railway companies have found that cross arms of mal- 
leable iron successfully withstand the clamping strains incident to 
construction work and the service loads of heavy copper cables 
with their snow and ice loads and terrific wind 
come with yearly regularity. 


stresses that 


The wonderful conveyor systems with their endless chains of 
malleable links have made possible the economical handling of 
raw and semi-finished materials of every description through all 
the steps of production from mine or mill to the completed prod- 
uct. Here the great strength and high elastic limit of the 
metal are exceptionally valuable in producing a smooth running 
chain comparatively free from the interruptions to service that 
are caused by alterations of original pitch or breakage. 

A large tonnage of malleable is used by manufacturers of 
implements and tractors. The development of power 
farming has shown the necessity for implements of greater 
strength and reliability. The positive pull of the farm tractor 
must be met by greater strength in implement parts. Parts 
that were heretofore of sufficient strength to stop a team of 
horses when. the implement met with an obstruction, could not 
longer stand up under the greater pulling effort of the tractor. 
Here also the well known rust resisting quality of malleable iron 
is another point in its favor. Though of necessarily heavier cross 
section than many parts of pressed steel, its greater ability to 


withstand the action of the elements gives to it a much longer 
life. 


The sudden 


tarm 


impact of parts incident to the operation of 
printing presses and baling presses makes necessary the use of 
malleable iron if breakage and loss of time is to be prevented. 
Evidently your correspondent is not familiar with these mani- 
fold applications of malleable iron. His lack of information is 
further indicated by his conception of the real nature of the 
material. He describes and pictures a malleable casting as hav- 
ing a “steel veneer and a cast iron center.” Twenty years ago 
much of the malleable produced did have something of these 
characteristics, but the improvement of malleable has not re- 
mained stationary while that of other materials has gone ahead, 
by any means. If there is any malleable that has the character- 
istics he pictures, it is very poor material and not representative 


of that which is being made today by the more progressive 
foundries. 


‘ 


This conception of a so-called “outer skin” and a brittle and 
worthless interior is nothing new, but has for its foundation the 
exploded theory that the materials in which the castings are 
packed for the annealing process is the principal agency pro- 
ducing malleability. This we now know is not true. Indeed 
it is possible to anneal castings without any packing material 
whatever. 


The annealing process is really a heat treatment that affects 
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After 
16 Minutes— 





Ready for the Next Job 


Sixteen minutes from the time this picture was taken the operator had 
cut through this )2 inch girder, 7 feet, 3 inches high with 2 x 14 inch 
flangZes top and bottom, and was ready to move on to the next job. 


That’s one of the advantages of the Carbic System—Acetylene enera- 
tion from cakes of Carbic—it does its job quickly and then you can 
pick it up and move on. Because the Carbic generator completely 


charged weighs only 200 lbs. 


Besides bein}, portable, the Carbic System is safe; your gas supply is al- 
ways assured; and acetylene from Carbic costs but half as much as 
compressed acetylene. 


The Carbic System will save you time and money on your work. 
Ask us how. 


The Carbic line is complete, including Zenerators, torches, 
regulators and all other necessary apparatus and supplies. 


Carbic Manufacturing, Company 


Duluth, Minnesota 
———— Sales Offices: —— 


Representatives and Stocks in all Principal Cities 


Carbic Cakes save money, time and patience, and yield a purer gas. 





CHICAGO, 111 W. Washington Street 
PHILADELPHIA, 18 South 7th Street 
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Trade Mark 


A ONE BRAND, HIGHEST QUALITY 


CALCIUM CARBIDE 


The trade name Carbolite has represented 
our product continuously for many years. 


Its appearance on each package is a guarantee of its ex- 
cellence and a protection to our customers, 


Carbolite is carefully manufactured from 
best grade raw materials insuring at. all 


times a superior quality, both in purity and gas yield. Our 
modern screening and inspection system also makes certain 


Packed only in 
Yellow Containers 





can be supplied promptly from warehouse stocks. 


American Carbolite Sales Company 


x General Offices 
DULUTH, MINN. 


WAREHOUSES IN ALL CENTRAL STATES 


a thoroughly clean product, uniform in size. 
Carbolite is made in all standard sizes and 
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all parts of the casting from surface to center; the only require- 
ment for a complete transformation being that the casting be 
heated throughout its mass up to a certain “critical” temperature, 
maintained at that temperature for a certain period, and then 
gradually cooled down to a point where the casting can be 
handled. The complete transformation requires a period of 
seven or eight days. True, some carbon is eliminated through 
use of an active packing material, but not to an extent that 
accounts for the great strength of the material. 


Not only does micrography show the structure of a properly 
annealed malleable casting to be consistent throughout its mass, 
but this has been reepatedly proved by physical test. Test bars 
of twice the of the standard bar have been turned 
down until this so-called “skin” has been completely removed and 
then tested for tensile strength and elongation. The results so 
closely coincide with those for an unmachined bar from the 
same heat and anneal, as to leave no chance for argument. Sim- 
ple computation will show that this thin “skin” could not pos- 
sibly account for the great strength of properly made malleable. 

Automobile companies, the largest users of malleable, certainly 
do not place any credence in such a theory, for practically 
all of their castings are machined, and why should they machine 
away the part to which is attributed all the strength and leave 
only the weaker portions? The real facts are that properly made 
malleable castings, such as are made in conformity to the best 
engineering requirements, are just as strong and trustworthy 
at the center as at the surface. 


diameter 


It is of course incumbent upon the user of malleable iron to 
take every possible precaution to insure himself that he is ob- 
taining malleable castings of uniformity and integrity, otherwise 
his selection may endanger lives and property, for malleable 
iron like every other commodity, is not always of superior grade. 

Although more uniformity exists in the plant practices of 
malleable manufacturers now than a few years ago, there is 
still a considerable tonnage made each year that is lacking in 
the essential properties of strength and ductility on which the 
quality of high grade malleable depends. But how is the buyer 
to know when he is getting a reliable product and one that ful- 
fills the required specifications? It is quite impossible for him 
to examine the interior of every casting, and he cannot depend 
entirely upon the assurance of the manufacturer that the cast- 
ings are what they should be, for the manufacturer is naturally 
prejudiced in favor of his own product. 

Some time ago The American Malleable Castings Association 
inaugurated a plan of issuing quarterly certificates to those plants 
whose product as shown by test bars submitted daily to the 
Association’s consulting engineer, and whose castings and plant 
practice as reported by Association inspectors were in conformity 
to its requirements. As a guide to the purchaser of malleable 
castings, the Association publishes the names of its certificate 
holders and designate the product of such plants as “certified” 
malleable castings. These lists are available to any purchaser of 
malleable and offer a dependable safeguard to the securing of cast- 
ings of positive physical properties. Thus the element of chance 
is eliminated for the purchaser, and the reputation of the trist- 
worthy malleable casting is protected. 





WELDING IS MALLEABLE CASTINGS* 

Welding of broken or defective castings by the user is of 
course subject to the limitations which apply to this operation 
when carried on by the producer with the additional difficulty 
that reannealing is impracticable. Had the consumer facilities 
for the long and accurately controlled heat treatments required, 
he ca@Jd of course weld in the same manner as does the malleable 
founder. During annealing finished surfaces would suffer and 
wala might possibly occur. Under ordinary conditions, there- 
fore, welding with iron is not to be regarded as practicable as a 
repair operation. Thus no repair can be made, irrespective of 





*By H. A. Schwartz, Metallurgical Engineer, The National 
Malleable Castings Co. 
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the welder’s skill, which will restore the original strength 
casting. 

The only resource is to braze, that is, to use bronze a 
welding material. The melting point of bronze is low eno: 
permit operating below the critical point for iron hence j{ 
is used a weld can be made without heating the metal to a 
gerous degree. This, however, involves great skill and ca: 
the part of the welder. Ordinary brass, Tobin bronze and 
sons’ manganese bronze have been suggested as suitable ‘fo: 
work. Welds made with nonferrous metals of course, d 
permit of the complete merging into one another of the | 
used as filler with the material being repaired. 

They apparently fail invariably by tearing apart betwee: 
iron and bronze, thus developing the entire strength of n 
material. The strongest welds of this type ever tested by 
writer were made by an expert operator using Parsons’ bronz 
These welds developed an adhesion between iron and _ bro 
of substantially 45,000 pounds per square inch thus producing 
tensile strength of the welded part approximately equal to t! 
American Society for Tésting Materials, specifications for m 
leable iron. 

The failure occurring: entirely along the plane of contact b 
tween bronze and iron produced a failure with only a negligib|: 
elongation, as might be expected. If the circumstances are such 
as to permit making a joint similar in form to the wiped lead 
joint of the plumber, running the bronze up on the side of t! 
iron part some distance each way, welds occasionally can 
made with this metal which develop the full strength of 
original metal, elongation excepted. 
made. 


Such welds are seldon 

Work of this character can be intrusted only to very skillful 
artisans. Unusual care and ability are required to produc: 
mechanically perfect welds without even momentary overheating 
of the surrounding metal. Theoretically, there should be n 
reason for preferring electric to acetylene welding or vice versa 
but the writer’s observation has been that better work is obtained 


with the gas torch. Possibly this observation may be due to th 


relative skill of the operators whose work has been observed. 


(Note:—The above article was published to dispel ‘any idea 
which may have been formed to the effect that the welding in 
dustry wishes to condemn any metal. “Malleable castings that 
are made in strict conformity to Association standards,” says \lr 
R. S. Gildart, of the American Malleable Castings Associatio) 
“seldom require welding, as their nature is such that they ar 
considerably deformed before rwpture occurs. Ordinarily it is 
the poor malleable casting, or one that does not conform to 
specifications, that fractures and requires welding’—and it is the 
malleable casting requiring welding which the welder meets most 
often. 

Regarding the welding of malleable castings, Mr. Gildart says 
“It is always necessary. after welding a malizable casting to r 
anneal it, asthe heat yequired for welding causes the iron 
revert to its original hard iron condition. The material used fo 
welding a malleable casting that is to be re-annealed should b: 
the same metal as that of which the casting is composed. When 
castings cannot be annealed, brazing is considered the best prac- 
tice, but in no case should the casting be heated to a temperature 
closely approaching the critical temperature. I believe the recom 
mended temperature is nof over 900 degrees.”—Editor.) 





Three and one-half acres of ground have been purchased by 
the Youngstown Welding Company, Youngstown, Ohio, on which 
the company expects to build a new plant during the early part 
of next year. The new plant will comprise three buildings each 
100x298 feet. 
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ler & Welding Co., 2024 E. Atwater Street 
lizing in boiler repairs and small tank work. !! 


Bhe Detroj 
Detroit, is sie 


has a portable welding plant installed on a truck. 
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Hints for the Welder 


When you finish an interesting prece of work, can you set down on paper the manner in which you 
went about the job . how you prepared the work and how the job was done ? Have 
little stunt every welder ought to know ? Contributions to tus department are 
y old way — Ill polish it up. Make a rough pencil sketch and our draughtsman will Ax it up 
tine. Eine drawings are more practical than photographs. Qo it today — the Mev OIL the fring line 
L.B. Mackenzie, Editor. 


u learned some 


paid for. Write it 








BUILDING UP A THRUST SHAFT 
Editor: 

Here is a rough sketch of a thrust shaft of a tugboat, which 
has recently been repaired, and you might say remodeled, at 
the yards of the Staten Island Shipbuilding Company. At 
points “A” the metal was badly worn, and new metal one-half 
inch wide and 5/16 inch thick was built up around the shaft at 
this point. This was turned down in a lathe flush with the 
main part of the shaft. At point “B” new metal 2% inches 
wide and 11/16 inch deep was built up around the shaft, and 
then turned down in a lathe to 2x¥% inches. The shaft at its 
smallest section was seven inches in diameter, and the welding 








Building Up a Thrust Shaft. 


required about eight hours. No effort was made to break any 
records because the welders had just finished a twenty-four- 
hour continuous weld on a similar job on the S. S. Kentuckian 
and were just able to keep awake. A 60V. 125A current was 
used and a 5/32-inch flux-coated electrode. It is remarkable 
how easily and economically these shafts can be rebuilt. There 
is no preheating or reheating and no trouble with warping. We 
have many jobs of this sort, where we merely rebuild worn 
spots. On the S. S. Kentuckian 1430 sq. in 5/16 inch thick 
were welded. The welders averaged 14 sq. in. per hour per 
man. The job on the thrust shaft is a lesson in the possibili- 
ties of the use of the electric arc for rebuilding worn machin- 


ery. L. J. CULLEN. 





OXY-ACETYLENE CUTTING IN REINFORCED 
CONCRETE CONSTRUCTION 
By B. Heyman 

In almost all industries there have been found numerous appli- 
ciations for the oxy-acetylene processes—welding, cutting, and 
brazing. In manufacturing, where production in large quantities 
at low unit cost is of prime importance, the use of the welding 
torch does not now create any unusual interest, as it did only a 
Repair work, involving operations on fractured 
parts, invariably brings into play the so-called welding engineer 
to the utmost satisfaction of all parties concerned. And the 
same may be said of the cutting process in steel mills, scrap 
yards, ,etc. 

But every little while there crops up some new application of 
the process which may not have been considered previously and 
which may be utilized to great advantage by others interested in 
One of the most important 


few years ago. 


the same or similar types of work. 
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branches of the building game—reinforced concrete construc- 
tion—has found ready use for both welding and cutting torches, 
and it is my intention to describe briefly an interesting piece 
of work which resulted in a great saving of time and money to 
those engaged in constructing an immense reinforced concrete 
building. 

The building referred to is located at Twenty-fourth and 
Market Streets, Philadelphia, Pa., and known as the Hudson 
Motors Co. Originally the plans for the structure called for 
eight floors, which number was later changed to four. The steel 
had been set for the fourth floor and all columns were in place 
preparatory to pouring concrete, when an order was issued 
changing the number of floors to five. Ordinarily this neces- 
sitated removing the columns and cutting off lengths varying 
from 4 to 6 feet of 14-inch wrought iron, which, had the original 
procedure been followed, would have been bent over and 1m- 
bedded in the concrete in the roof. The cutting of these rods 
was necessary for proper splicing of another set of columns 
around which the fifth floor would be formed. 

Dismantling a column, cutting to length, and reassembling was 
an operation requiring the use of at least two men for several 
hours. And there were a very large number of these columns 
to be changed. 

The writer was called into consultation regarding the matter, 
and suggested the use of the cutting torch, without dismantling 
the columns. The suggestion was accepted, and in less than a 
day the rods had been shortened without any interference to 
preparations for pouring the concrete, and the use of only one 
man for the entire work. 

The speed with which these rods had been severed attracted 
the attention of the steel men, who had on hand several thousand 
1%4-inch rods of various lengths which would be required for 
making up the fifth floor columns. Previously these rods had 
been cut with a small hand shear—a very laborious piece of 
work. Two men were required to handle an eight-foot pipe on 
the handle of the machine, while another guided the rod. But 
no headway was being made. 

Simply as a trial, 50 pieces were placed side by side on the 
ground and close to each other. At one end a straight edge was 
placed and all 50 trued up at that end. A chalk mark was then 
drawn across all 50.at the point where they were to be cut. It 
took about 44 minutes to cut all 50 with an almost inappreciable 
gas consumption. Needless to relate, the remainder of the rods 
were cut in the same manner, and the writer has handled much 
similar work for these people at their storehouses, since that time. 

During the last day of the writer’s stay at this building, care- 
lessness on the part of the riggers caused the fall of one of 
the derricks. The cutting blow-pipe was used advantageously in 
clearing away the wrecked parts and cutting to shape such parts 
as could again be used. A special nozzle was used for cutting 
off rivet heads, so that the shanks could be drifted out with a 
sledge hammer. 

When the fifth floor had been poured special steel shapes were 
placed in position for holding the elevator operating mechanism. 
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These girders were inserted into the spirals forming the columns 
at that point and the spirals tacked to the web of the girder. 
Incidentally the cutting torch was used to cut the holes for 
anchoring bars, thus saving the time and trouble which would 
have resulted in the use of an electric drill. 


CRACKED FLUE SHEET 
By P. C. Utley 
This little sketch will illustrate the repair of a cracked flue 


sheet which we finished recently. The plan we used saved pre- 


heating the sheet and served the purpose in every way. The 
spt aa. sheet was never too warm to 
J Oo» hold your hand on it three 
4 \ s 
/ O \ inches away from the weld. 
/ O-O ‘ 


This is the first time we have 
ever been able to fix a crack 


nn 

O 
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in this sort of a place without 
having trouble with cracking, 
unless the job was preheated. 

The work was done with the 
flue sheet in place in the boiler, 
making it a vertical weld. We 
on first beveled out the crack and 

Position of Crack in Flue Sheet. Cleaned it well, using a large 
torch and working fast, barely getting the steel to a brazing heat, 
and not holding it at this heat over a minute or two. We ap- 
plied as much Tobin Bronze as we could in that length of time, 
and allowed it to get cool, repeating the operation until we had 
filled up the crack. 
nothing. 
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This kept expansion down to practically 
This work was done for a mining company on Septem- 
ber 19, with the flue sheet in place in the boiler. The main 
object was to save the time required to replace it. It would have 
been practically impossible to preheat this job and stay close 
enough to it to work on it, as it was in the rear sheet and a close 
place to werk. This boiler is in service twenty-tour hours a day, 
seven days per week, with the exception of about eight hours 
every ten days, when the steam is blown from it, it is cooled, 
inspected and cleaned out. It has had this service since Sep- 
tember 20th, and at the last inspection, a very few days ago, it 
was apparently as good as new. 





WELDING STEEL DRIVING WHEELS 
By George Hanskins 
Figure A shows a driving wheel that was broken from the 
crankpin hole through the hub, and was welded with thermit on 
two different occasions, and failed. 


Fig.A N°2 
First Weld Finished 


Fig.A N21 





In preparing this wheel for welding it was necessary to cut 
an opening of nine inches to rid the weld of the old thermit. 
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This being all together too large a place to fill with the 41 
rod a block was made and scarfed to about a 45 degree on | 
sides and the hub of the wheel was scarfed to match, as shy 
in sketch. In placing this block in the opening it makes ¢ 
welds, one on each side of the block. Both block and whee! |} 
were scarfed half way on each side, so that half of the 
was made from opposite sides. Standing the wheel in an upright 


er 


Fig B N°%2 


>traps on rim and 
eapansion for first weld 
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position an operator was started on the two sides of the weld 
at the same time, and the first wéld was made without paying 
any attention to expansion, as the block was free to contract, 


BNS Fig B N24 . 
Old te strapped crat 
ra \ 


Fig.B N25 

and bolted on rim at, 

$a ul el 
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Jack in place for Second weld 





break 
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being loose on one side. After the first weld was made, the rim 
of the wheel was cut in three places, the center place being over 
the crankpin hole, leaving the wheel in an upright position, so 
that an operator could work on each side. Then we heated the 
opposite side of the crankpin hole, directly across from the re- 
maining weld (as shown in Figure A, No. 2). Sufficient expan- 
sion can be gotten in this manner to allow for shrinkage on the 
second weld, keeping the heated part hot while making the weld 
It is not necessary to weld the openings in the rim, as they can 
be keyed. 


In welding a wheel with a clean break proceed the same as in 
making the second weld. 


Figure B shows the same type of wheel broken in two places 
in the hub between the spokes. In preparing these welds, they 
were scarfed half way on each side, so that an operator could 
work on each side at the same time, or in the same manner that 
the welds were prepared in Figure A. The hub was trammed 
on both welds, so that the amount of expansion could be deter 
mined, being careful to put good punch marks well out from 
the weld, so that they will not be destroyed when the weld is 
being made. After the weld is made you can determine the 
amount of shrinkage in the weld. After the welds have been 
scarfed and trammed, cut the rim in two places, directly over 
the break in the hub, and between the same two spokes. This 
leaves the wheel in two pieces. Then take two pieces of old 
tire about five feet long and clamp to the rim over each cut. 
It is well to clamp these pieces in place before cutting the rim 
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Then secure the 
pansion for the first weld (these details are shown in Figure 


They will then hold the two pieces in place. 


No. 2). A full quarter inch should be allowed for shrinkage, 
ind be sure that the clamps are tight, so that the pieces will hold 
place. Bolts and strap irons are preferable for clamps, 


ding the wheel in an upright position, so that both sides of the 
d is in a position to be worked on at the same time, and being 
ireful to keep the two sides of the weld coming out together, so 
After the first 
ld is made allow the wheel to cool, then loosen the bolts or 


t there will not be any side pull on the weld. 


clamps slightly and place a jack between the spokes over the 
break for expansion a full 
No. 5). 


as the first weld was made, 


emaining weld, and jack open the 
quarter inch (as shown in Figure B, Then proceed with 
the second weld in the same manner 
allowing the wheel to cool again and welding the rim at the two 
points cut. By welding the rim where it was cut it will strength- 
en the welds and support them when the wheel is pressed on 
the axle. 

mentioned scrap tire because it is about the same radius as 
the wheel rim can be readily clamped in place. A good grade 


of steel filler rod should be used on these wheels, as a high 


tensile strength is needed to stand a press fit. 





CRACKED HAMMER COLUMN 
Editor : 
This big Chambersburg hammer was welded over a year ago, 
The 
right 


I was doing electric welding in Detroit and vicinity. 
the 


through to the chamber of the hammer. 


when 


crack was 38 inches long, and metal was broken 


It was necessary to chip 


Up and down path of hammer 
on inside 7 
y 








Crack 9 wide 
and !2 thick at bottom 
Gets thinner toward top 
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Diagram 








of Cracked Hammer Column. 


After this 
two inches apart, 


nine inches wide in order to drill holes for studs. 
as beveled out, 34-inch studs were put in, 
nd cut off %4-inch from the casting. 
nd covered the sides, also the studs. 
small wire on so large a job is because I have always had better 
After I had 


Then I took \%-inch wire 
The reason for using this 


sults working on cast iron with the smaller wire. 
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it all covered I took ™%-inch rods and finished the job. Of 
course I had steel to work on after the cast iron was all covered. 





Crack in Steam Hammer Before Welding. 
The photographs show the job before it was touched and after 
the job was completed, and the sketch gives a good idea of the 
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The Finished Weld. 


dimensions. The casting is thinner at the top than at the bottom. 
‘ 


J. Palmer. 
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WELDING WIRE SPECIFICATIONS 


TO THE WELDING INDUSTRY 

We are submitting herewith specifications for Welding Wire. 
Several years ago the notion prevailed that almost any fence wire 
was good enough for welding and although good results were 
sometimes obtained from the use of fence wire, it is now recog- 
nized that most careful attention must be given to the physical 
as well as to the chemical characteristics of welding wire if good 
results are to be assured. 

During the greater part of the past year and a half the Weld- 
ing Wire Specifications Committee has been actively engaged 
in collecting data as to the chemical analysis of welding wire 
used for both gas and electric welding in railroads, shipyards and 
other places and the service results obtained from the use of 
such wire. The specifications and information given below is 
based upon this information and the experience of experts. 

C. A. ADAMS, 
Director, American Bureau of Welding. 


Report to the American Bureau of Welding of the Committee 
on Welding Wire Specifications 
We are submitting herewith Specifications and Folios on Weld- 


ing Wire to be used for various purposes as follows: 


SPECIFICATIONS 
I. Bare Iron and Steel Electrodes 

(a) For welding mild steel, structural shapes, plates, bars, 
or low carbon steel forgings and castings. 

(b) For welding high carbon steel and worn surfaces where 
great resistance to abrasive wear is desired and where machining 
is not necessary, such as rails, frogs, switch points, bearing sur- 
faces, etc. 

II. Iron and Steel Gas Welding Rods 

(a) For welding mild steel, structural shapes, plates, bars or 

low carbon steel forgings and castings. 


FOLIOS 
I. Coated or Covered Electrodes 

(a) For building up worn surfaces that require machine finish 
such as wheel flanges, axle collars, etc. 

(b) 
great resistance to abrasive wear is desired and where machin- 
ing is not necessary such as—rails, frogs, switch points, bearing 
surfaces, etc. 


For use on high carbon steels and worn surfaces where 


(c) For use on manganese crossing centers, frogs, switch 
points, dredging buckets, and other parts where an extremely 
hard tough surface is required. 

II. Steel and Non-Ferrous Gas Welding Rods 


(a) For welding high carbon steel and worn surfaces where 


great resistance to abrasive wear is desired and where machi: 
is not necessary, such as—rails, frogs, switch points, bearing 
faces, etc. 

(b) 
ductility than standard specifications. 


Welding mild steel to obtain greater strength but t 


(c) For general welding of cast iron parts. 


(d) For brazing. 


(e) For welding malleable iron, bronze and brass wher 
tensile strength is required. 

(f) For general welding of copper sheets and rods. 

(g) For general welding of aluminum. 

The distinction between the specifications and folios are that 
the specifications are definite recommendations of the Committee, 
which in accordance with the ruling of the Bureau are to b 
valid for the period of one year, while the folios contain informa 
tion which the committee offers solely as a guide for the selection 
of welding material of the nature described. 
the folios must not be considered as direct 


The information 
recommendations 
as investigations have not been completed at this time, w! 


would permit the preparation of specifications for this class ot 
material. 

The Committee will continue in its search for further informa 
tion and whenever definite results are obtained as to any pat 
ticular electrode or welding rod, we will submit the same wit! 
recommendations as to its adoption. 


Respectfully submitted 


H. L. Whittemore 

J. Churchward 

H. J. Horn 

Hermann Lemp 

S. W. Miller 

H. I. Walsh 

J. J. Flaherty 

C. J. Holslag 

C. A. McCune, Chairman 


AMERICAN WELDING SOCIETY SPECIFICATIONS 
FOR ELECTRODES 
IRON AND STEEL BARE 
Issued April 1, 1920 
Revised May 1, 1921 


D. C. Alexander 
A. S. Kinsey 

J. F. Lincoln 

O. H. Eschholz 

E. J. Wanamaker 
W. J. Beck 

H. G. Knox 

C. J. Nyquist 

J. W. Owens 


‘General: 

1. The following specifications prefixed by the letter E 
recommended for the purchase of all bare iron and steel el 
trodes for use in arc welding. The use of each particular t) 
of electrode is specified below. 
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Scope: 
The electrodes herein specified are recommended as cover- 
the usual railroad, shipyard and industrial requirements as 

are allowed by authoritative regulating bodies, such as_ the 

American Bureau of Shipping, The Interstate Commerce Com- 

mission, etc. 

Vaterial: 

Material made by the puddling process is not permitted. 
Physical Properties: 

Electrodes shall be made of commercially straight wire of 
uniform homogeneous structure, free from irregularities in sur- 
face hardness, segregation, oxides, pipe, seams, etc. Diameter 
shall not vary more than plus or minus 3 per cent from diameter 
specified. 

Nomenclature: 

5. The prefix letter E is to indicate that the material is in- 
tended for electric arc welding. 
Chemical Composition: 

6. The chemical composition of electrodes shall be within the 
following limits for uses specified : 


Low Carbon Iron or Steel 


E-No. 1A 
Catt Aenti ett che ales coh caress ...not over 0.06 of one per cent 
Man@GG: Gos eee not over 0.15 of one per cent 


Phosphorus. ........... . 


ne .....--not over 0.04 of one per cent 
SCTE ccc neeses Sees Coe, 


......nNot over 0.04 of one per cent 


EIN, ah erechtrpatee cai ddes vesessese--NOt Over 0.08 of one per cent 
E-No. 1B 

Cy i sa ee 

NAMIE Soon ses cde MATA | 0.40—0.60 of one per cent 

Phosphorus _ ..............--..--.:-----...-NOt Over 0.04 of one per cent 

SUIPIE crecensiccesssiccessiverecrnene Ot Gver O04 of one per cent 

CUR aera ee not over 0.06 of one per cent 


The difference between E-No. 1A and E-No. 1B electrodes is 
one of chemical composition incident to manufacture only. In 
order to assure uniformity of product close limits are de- 
manded. Either E-No. 1A or E-No. 1B may be supplied unless 
the purchaser, in ordering, specifically excludes either. 

Medium Carbon Steel 

The data at hand shows that Bare Steel Electrodes having a 

carbon content of .18 to .85 are of no particular value. 


High Carbon Steel 


E-No. 1C 
S| ee ene are ee 0.85—1.10 per cent 
Manganese .......-...-....0.-.----.. ONO ee 0.30—0.60 of one per cent 
Phosphorus se See oe _.....n0t Over 0.04 of one per cent 
CURRIE eS de lehcsccacescenieeridcocebevencs not over 0.04 of one per cent 


Recommended Sizes: 
7. E-No. 1A and E-No. 1B...... ts, a2, %, de, te, % inch dia. 
eM ei lg, du, Ye, 32, 4, a2, Ye inch dia. 
Uses: 

8. E-No. 1A and E-No. 1B—For welding mild steel, struc- 
tural shapes, plates, bars or low carbon steel forging and castings. 

E-No. 1C—For welding high carbon steel and worn surfaces 
where great resistance to abrasive wear is desired and where 
machining is not necessary, such as rails, frogs, switch points, 
bearing surfaces, etc. 

Surface Finish: 

9. The surface shall be smooth and free from rust, oil or 
grease, 
fests: 

10. In the hands of an experienced welder electrodes shall 
demonstrate good weldability in “flat” and “overhead” positions 
and shall pass through the arc smoothly and evenly without any 
unusual characteristics. 

Packing: 

11. Electrodes shall be delivered in coils or in straight 14 
nch lengths, packed and wrapped as follows: 

(a) Bundles of 50 Ib. net weight, securely wired and 

rapped in heavy weatherproof paper. 

(b) Bundles of 50 lb. net weight, securely wrapped in heavy 
burlap. 
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(c) Boxes or kegs of 100, 200 or 300 Ib. net weight, and 
wrapped as per paragraph (a). 

(d) Boxes or kegs of 100, 200 or 300 Ib. net weight, and 
wrapped as per paragraph (b). 

(e) Coils of approximately 50 or 100 lb. net weight, and 
wrapped as per paragraph (a) or (b). 

Marking: 

12. All bundles, coils, boxes or kegs shall be provided with a 
metal, linen or strong fibre tag securely wired to or in the case 
of boxes or kegs, mailed on the outside, bearing the following 
information : 


I ints iene aeccckanmeerione 

gk peered Uber et : 

BUG iss tenerccetiictsleisnidisn aedbeateateee 

NORE. WHE access encsncsitercernncne 
Ordering: 


13. Material ordered under these specifications shall be known 
as: 

“Electrodes, iron and steel, bare,” American Welding Society 
Specifications Number 1, Revised May 1, 1921. 

All orders should be specified in pounds. In addition, requisi- 
tions shall show the following: 


Specif. No. 


Size 
Packing 
As a guide in ordering, the following information is of use: 
Size, inches.......... wt & & & ee SE KH EH OF 
Lb. per 100: ft.......... 1.04 2.3 4.1 65 9.3 12.76 16.7 21.0 26.0 
Ft. per 100 Ib............9615 4273 2403 1537 1067 700 600 473 383 
BeNG. cicustannen 63 94 125 156 188 218 250 281 312 


AMERICAN WELDING SOCIETY SPECIFICATIONS 
FOR GAS WELDING RODS, IRON AND STEEL 


Issued April 1, 1920 
Revised May 1, 1921 
General: 

1. The following specifications, prefixed by the letter G, are 
recommended for the purchase of all iron and steel welding rods 
for use in gas welding. The uses are specified below. 

Scope: 

2. The welding rods herein specified are recommended as cov- 
ering the usual railroad, shipyard, and industrial requirements 
as are allowed by authoritative regulating bodies, such as the 
American Bureau of Shipping, the Interstate Commerce Com- 
mission, etc. 

Material: 

3. Material made by the puddling process is not permitted. 
Physical Properties: 

4. Welding rods shall be made of annealed commercially 
straight wire of uniform homogenous structure, free from irregu- 
larities in surface hardness, segregation, oxides, pipe, seams, etc. 
Diameter shall not vary more than plus or minus 3 per cent from 
diameter specified. 

Nomenclature: 

5. The use of the prefix letter G is to indicate that the ma- 
terial is intended for gas welding. 
Chemical Composition: 

6. The chemical composition of the Welding Rods shall be 
within the following limits: 


G-No. 1A 

eee eeee en nbevea etait not over 0.06 of one per cent 
Manganese .......... EEN en eS not over 0.15 of one per cent 
Phosphorus ............ RIE = PE not over 0.04 of one per cent 
Sulphrcar oneeneceee ee ececeeeeeeececeeeeeseeeeeeeesM Ot OvEF 0.04 of one per cent 
OS ee selina daceteamtcl oe not over 0.08 of one per cent 
Recommended Sizes: 

_ Rs WS ee: ts # “% de tf Y% ww % inch diameters. 
Uses: 


8. For welding mild steel, structural shapes, plates, bars or 
low carbon steel forgings and castings. 
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Surface Finish; ‘ 

9. The surface shall be smooth and free from scale, rust, oil 
or grease, and may be plain or copper coated. 
Tests: 

10. In the hands of an experienced welder welding rods shall 
demonstrate good weldability and shall flow smoothly and evenly 
without any unusual characteritsics. 

Packing: 

11. Welding Rods shall be delivered in coils or in straight 36 
inch lengths, packed and wrapped as follows: 

(a) Bundles of 50 lb. net weight, securely wired and wrapped 
in heavy weatherproof paper. 

(b) 
burlap. 

(c) Boxes or kegs of 100, 200 or 300 lb. net weight, and 
wrapped as per paragraph (a). 

(d) Boxes or kegs of 100, 
wrapped as per paragraph (b). 

(e) Coils of approximately 50 or 100 Ib. net weight and 
wrapped as per paragraph (a) or (b). 


Bundles of 50 lb. net weight, securely wrapped in heavy 


200 or 300 Ib. net weight, and 


Marking: 

12. All bundles, coils, boxes or kegs shall be provided with a 
metal, linen or strong fibre tag securely wired to or in the case 
of boxes or kegs nailed on the outside, bearing the following 
information: 

Make ..... 

Specif. No. 

Dia. . Gere raen: Sie 

Nom. Weight ..... 
Ordering: 


13. Material ordered under these specifications shall be known 
as: 
“Gas Welding Rods,” American Welding Society Specifications 
No. 1, revised May 1, 1921. 
All orders should be specified in pounds. 
In addition, requisitions shall show the following: 
Specif. No. 
Size 
Packing 
As a guide in ordering, the following information is of use: 
Size, inches .......... ve de lZ do ts WA is % 


Lb. per 100 ft...... 106 (Ci 838l0CK COUSCOUS C6? 26 37.5 
Ft. per 100 Ib........ 9615 4273 2403 1537 1067 600 383 266 
IE, aatenansiiectinies 63 94 125 156 188 250 312 375 


AMERICAN WELDING SOCIETY COATED ELEC- 
TRODE FOLIO NO. 1-E 


Issued May 1, 1921—Chemical Analysis of Coated or 
Covered Electrodes 
General: 

Coated and covered electrodes have a distinct field in arc 
welding, but the Welding Wire Specification Committee is not 
prepared to recommend any chemical analyses of material, forms 
of coating or covering. 

The data contained herein is the result of investigation by the 
committee to date and is offered solely as a guide for the selec- 
tion of welding material of the nature described. 

This folio must not be considered a direct recommendation as 
investigations have not been completed at this time which would 
permit the preparation of specifications for this class of ma- 
terial. 

Coated and covered electrodes afford a broad field for re- 
search and specifications will be prepared for such electrodes as 
determined. 

Sizes: 
\%, da, te, 4, de and x inch diameters. 
Chemical Composition: 

The chemical composition shall be within the following limits 

for the uses specified : 
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Low Carbon Iron or Steel 


No, 1 
Carbon soessesreesenseensssnssnesaseeneseeeneeeM Ot OVEF 0.06 Of one per 
ae sccanioall not over 0.15 of one per , 
hen ee: apne HE ae ....not over 0.04 of one p 
RN eriticpneeweneseens svcd icadten sania not over 0.04 of one p 
Re ORS Se not over 0.08 of one px 

No. 2 
ER Se 0.13—0.18 of one per 
RN ne ee ee 0.40—0.60 of one px 
Phosphorus .................. shiedihclesaae not over 0.04 of one pet 
Sulphur Sacicesnecaaaeaecelpniad ...not over 0.04 of one per 
 ipeierneatts eben efter not over 0.06 of-one pet 
Uses: 


For welding mild steel, structural shapes, plates, bars 


h 

carbon steel forgings and castings. I 

Medium Carbon Steel . 
CE Nii iccpntiinctecens dale casaadbdacerdeialbdots 0.25—0.35 of one pet I 
See. are 0.30—0.60 of one per « 
Phosphorus. .............. hares (under) 0.04 of one per cent 
RAEI SESE EERE ee (under) 0.04 of one per cent 
—— RIES SS) AERO (under) 0.12 of one per 

Ses: 


Building up worn surfaces that require machine finish, suc! 
Wheel Flanges, Axle Collars, Etc. 
High Carbon Steel 


No. 1 
EO Re ee Oe eRe ee ee 0.60 
i EE SORES Star he es 0.60—0.90 
PU es eo not over 0.04 
Sulphur not over 0.04 

No. 2 
I Bice ects: alesse | scsecseeseee. 85—1.10 
_ EES OSS? Lee) eee 0.30—0.60 
Phosphorus not over 0.04 
er ENE PRR? RICE, oo nee not over 0.04 
Uses: 


For use on high carbon steels and worn surfaces where great 
resistance to abrasive wear is desired and where machining ; 
not necessary, such as rails, frogs, switch point, bearing surfaces 
ete. 


Manganese Steel 


Carbon 1.10 — 1.35 per cent 


Manganese sesee-+ee-e-11.00 —14.00 per cent 
I oa hee oe anaes ecetncwsckoneen .017— .04 of one per cent 
Sulphur seveesseswncenieen .007— .04 of one per cent 
ES RE Ee) Been nt Sa ee 10 — .20 of one per cent 
Uses: 

Manganese Crossing Centers, frogs, switch points, dredge 


buckets, and other parts where an extremely hard tough surfac 
is required. 
Cast Iron 

There is not sufficient data on an electrode of cast iron analysis. 
Therefore, the chemical composition as given for low carbon iron 
and steel will govern for the present. 
Uses: 

Cast Iron parts studded or general welding. 
Notes: 

All non-ferrous electrodes are being investigated and folt: 
be issued when sufficient data has been secured. 


AMERICAN WELDING SOCIETY FOLIO NO. 1-G 
Chemical Analysis of Gas Welding Rods for Welding High 
Carbon Steels, Non-Ferrous Metals and Mild Steel 
(Greater Strength but Lower Ductility Than 

G No. 1A) 
Issued May 1, 1921 
General: 


The data contained herein is the result of investigation 


the committee to date and is offered solely as a guide for t 
selection of welding material of the nature described. 

This folio must not be considered a direct recommendatio! 
as investigations have not been completed at this time which 
would permit the preparation of specifications for this class 
material. 
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[his is a very broad field for research and plans are being 
developed whereby each class of material will be definitely rec- 
smmended as determined, 
Nomenclature: ¥ 

In referring to folio, the analysis prefixed by the letter G in- 
dicates the material is intended for gas welding. 

Chemical Composition: 
[he chemical composition shall be within the following limits 
for the uses specified: 
Medium Carbon Steel 
The data at hand shows that welding rods having a carbon 
content ranging from .06 to .60 are of no particular value. 


High Carbon Steel 


Car DOWl: ~ cccmesenrreneeteesnncemcasosninaeianel 0.60—0.75 of 


one per cent 





Manganese Va Ne ....-..0.60—0.90 of one per cent 
Phosphoees .-c2..-2..2..- beaieabaisiors _not ‘over 0.04 of one per cent 
Stal nba casctsearceihtnncetereodicncatl not over 0.04 of one per cent 


Physical Properties: 

Rods shall be made of annealed commercially straight wire of 
uniform homogeneous structure, free from irregularities in sur- 
hardness, segregation, oxides, pipe, seams, etc. Diameter 
shall not vary more than plus or minus 3 per cent from diameter 
specified. 

Surface Finish: 


Tace 


The surface shall be smooth and free from scale, 
grease, and may be plain or copper coated. 
Recommended Sizes: 


rust, oil or 


Y%, ws, %4 inch diameters. 
Uses: 
For welding high carbon steel and worn surfaces where great 


resistance to abrasive wear is desired and where machining is 


not necessary, such as—rails, frogs, switch points, bearing sur- 
faces, etc. 
Nickel Steel 
INICWIES sb tlapee cider niasuencneeatietacs ieee 3.25—3.75 per cent 
Gy eee Eee ...0.15—0.25 of one per cent 





Manganese 


ipsilaceaciainitea ......0.50—0.80 of one per cent 
PROGQUIEIIID  oecvccet ki ckespeeasceeece not over 0.04 of one per cent 
Sulphwtl Geiss aca. not over 0.04 of one per cent 


Physical Prope rties: 

Rods shall be made of annealed commercially straight wire of 
uniform homogenous structure, 
face hardness, 


free from irregularities in sur- 
pipe Diameter 
shall not vary more than plus or minus 3 per cent from diameter 
specified. 

Surface Finish: 


The surface shall be smooth and free 


segregation, oxides, seams, etc. 


from scale, rust, oil or 


grease, and may be plain or copper 
Recommended Sizes: 


/ 3 
i, Ys, 


coated. 


14, ws, 3% inch diameters. 


Uses: 


For welding mild steel, producing, however, a weld of greater 


strength but a lower ductility than secured with G-No. 1A in 
standard welding rod specifications. 

Cast Iron 
Carbon ..0.00—3.50 per cent 
Manganese ...0.50—0.75 of one per cent 


Phosphorus 
Sulphur 
Silicon 


l 


Physical Properties: 


Rods shall be commercially 


....0.50—0.70 of one per cent 
0.10 of one per cent 
3.00—3.50 per cent 


straight, of either round, hexagonal 
r other regular shape. 
Surface Finish: 

The surface shall be cleaned and free from sand, dirt or scale. 
commended Sizes: 


3 
16, 4, 


3% and %, and in 12 to 18 inch lengths. 
oe 

For general welding of cast iron parts. 
Tests: 

Rods when broken shall show 
ron structure. 


a uniform grain of gray cast 
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Yellow Brass 





Copper evssesssseereeeeee--60,0—70.0 per cent 

ge EA Seo se-sssenseeeneeneceereeeeeed0.0—40.0 per cent 

op RE RCE See ee) not over 0.06 of one per cent 
Other elements _........................ not Over 0.10 of one per cent 
Material: 


Cast or drawn. 
Physical Properties: 

Rods shall be straight and of homogenous structure. 
Surface Finish: 

The surface shall be smooth and clean. 
Recommended Sizes: 

ts, 4%, te and 4% inch diameters. 

l "Ses - 


For brazing. 


Manganese Bronze 


No. 1 
oS DORE A SS SR Rr OARS kt SNES RON 61.0—57.0 
BN cai est isin sctllensiacisag ell ocosnakdelleediate daaeh catnip aietaleaam een 37.0—41.0 
na ie enn See ree OLRM ee. ee LSE 3 to 5% 
Aluminum nce suciassiaiaeegacselelaneudlsccglade anna arena aes .05 to .15% 
Other elements and impurities. ET Se 
U: Ses: 


For the general welding of brass sheets, plates, 
castings. 


shapes and 


Copper 
p< es 
Iron 





Other elements and impurities. ft Pe LE eee Ae 1 to 14% 

No lead or aluminum allowed. 

( Ses: 

For welding malleable iron, bronze and brass where high ten- 
sile strength is required. 
Material: 

Cast No. 1 in round sticks. 

Cast No. 2 in hexagon sticks (the given dimension, being that 
across the hexagon.) In lengths not less than 12 inches. 
Physical Properties: 

Rods shall be straight and of homogeneous structure. 

Surface Finish: 

Rods when cast, shall be picked or rattled. 

Recommended Size 


I 


1s, %4, ve, 3% sadly Sabana 


Copper 


Copper piensa all bemeieintiediaronansiceaceitintinitiaatg sikecao iad -sesaabe 
To contain .03 to .06% phonghhotiet, or silicon .8 to 1.2% 


not over .4% impurities, the rest to be copper. 


and 


Uses: 

For general welding of copper sheets and rods. 
Material: 

Drawn, when cast, 
Physical Properties y 

Rods shall be straight and of homogeneous structure. 
Surface Finish: 

The surface shall be smooth and clean. 
Recommended Sizes: 

I 


rods not to be less than 12 inches long. 


@, te, 1%4, we, and 3 inch diameters. 





Aluminum 
No. 1 
a ee RED SEE: ee ete vee TT 99.0 per cent 
Uses: 
For the welding of aluminum where great ductility is required. 
No. 2 
Aluminum 0 per cent 
Copper CR ae RN |. rt me 8.0 per cent 
Uses: 
For the general welding of aluminum. 


Material: 
Drawn or cast. 
When cast, 
Physical Properties . 
Rods 


rods shall be not less than 12 inches long. 


shall be straight and of homogeneous structure. 
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Surface Finish: 

The surface shall be smooth and clean. 
Recommended Sizes: 

is, %, te, % inch diameters. 

Tests: 

In the hands of an experienced welder welding rods shall dem- 
onstrate good weldability and shall flow smoothly and evenly 
without any unusual characteristics. 

Packing: 

Rods shall be delivered in coils or in straight 36 inch lengths 
except as otherwise specified and shall be packed and wrapped 
as follows: 

(a) Bundles of 50 lb. net weight, securely wired and wrapped 
in heavy weatherproof paper. 

(b) Bundles of 50 lb. net weight, securely wrapped in heavy 
burlap. 

(c) Boxes or kegs of 100, 200 or 300 lb. net weight, and 
wrapped as per paragraph (a). 

(d) Boxes or kegs of 100, 
wrapped as per paragraph (b). 

(e) Coils of approximately 50 or 100 Ib. net weight, and 
wrapped as per paragraph (a) or (b). 

Marking: 

All bundles, coils, boxes or kegs shall be provided with a metal, 
linen or strong fibre tag securely wired to or in the case of 
boxes or kegs, nailed on the outside, bearing the following in- 
formation : 

RE seein aetna hieceneeipeiinatialaiadas 


200 or 300 lb. net weight, and 





WELDING CRACKED ENGINE FRAME 
It will be of interest to many welders to make note of the 
preheating method used by the Moline Welding Company, of 
Moline, Ill., in repairing the engine frame shown in the accom- 
panying cut. The casting welded was a four-ton engine frame 
rectangular in shape, but in one end of which were two rectangu- 


lar recesses. Between the two recesses or panels was a strip of 


Heated here, outside af 
frame 


co 
OU Shaped casting all around Oo 








This end solid 


cast bottom in 





engine frame Solid f 2X6 inches 
7 





Cracks 














O \o 


Cracked Engine Frame Successfully Welded with Torch. 











casting which was completely cracked. One of the panel side 
strips was also cracked and the welding process of repair was 
ordered. A serious problem confronted the welders in doing 
this job, for there could be absolutely no variation in the casting 
size when it was completed, as it had four bolt holes which were 
in perfect alignment for setting on foundation bolts. Any varia- 
tion due to contraction or expansion would probably render the 
job worse off than if welding had not been performed. After 
abandoning a charcoal fire as a preheater, a kerosene burner was 
used. The casting was heated at a point on the remaining side 
of the panels which was not cracked, until it was red hot. Two 
acetylene torches with large tips were then set to work, and the 
welding finished in an hour. Upon completion of the job, the 
casting was allowed to cool and in cooling, did so without any 
The frame settled on the foundation bolts without 


size variation. 
difficulty. 
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ABOUT CHASSIS WELDING 
Editor : 

Will you kindly publish tha following in regard to Mr. F 
letter on Chassis Welding: 

There should be no question in anyone’s mind as to the { 
bility of Mr. Evans’ methods of chassis welding. I hay: 
sonally used such methods many times during the past 
months, but my experience indicates that most customers ¢ 
a weld which cannot be identified from the rest of the fra 
This eliminates the methods of tacking plates to the web 
outside of the channel. 

Especially in rebuilding pleasure cars or trucks where b: 
frames are encountered does appearance count. The customer 
demands a type of work which cannot be recognized as a weld 
If the welded section can be recognized the job will not } 
accepted. Welding on the inside of the channel is a rather diff- 
cult operation, due to inaccessibility of the channel, unless th, 
body has been removed. 

In welding auto frames the operator must always consider 
the conditions under which an automobile is used. Were it not 
for excessive vibration the plate used for reinforcing could in 
all probability be eliminated. The continued fatigue strain and 
frequent abnormal shocks require that the welded section b¢ 
stiffened, and for this reason plates have been used. Building 
up a wide column of metal serves the identical purpose. On 
pleasure cars this method has proven itself a success, while its 
use on heavy trucks has given the kind of satisfaction that job 
welding shops like to know about. 
except for other welding repairs. 

Yours for welding, 
‘ B. Heyman. 


“They never come back” 





CAUSES FOR POOR WELDS ON SAFE ENDS 

Investigating complaints of trouble experienced in the weld- 
ing of safe ends, we find that this can be attributed mostly 
to one or two things, or both—improper construction of 
the furnace and the roller welding machine not being speeded 
up to the revolutions necessary to make a quick 
sound weld. The roller welding machine should have 
speed of not less than 450 revolutions at the fly wheel. The 
material being of a light wall, it cools very rapidly, and 
therefore must have quick action for fusing. In 
ion, some of the trouble complained of is due to the oil 
burners being set so that they play directly upon the ma- 
terial to be heated; especially is this a fact in short furn- 
aces. 
seems to be no trouble in properly heating the material, 
but when the oil is dirty and of a heavy grade, proper con 
bustion will not take place in the short distance. The re- 
sults are that where specks of this oil strike the metal along 
the line of the weld the material will not amalgamate; th¢ 
result is a defective weld. The burner should be placed so 
that it will not blow directly upon the material; better at 
they 


and 


our opin- 


Where the oil is of a good grade and light, ther 


right angles, either top or bottom. In 
mixed heavy crude with kerosene oil; this brought about 
better combustion and better results were obtained from 
the furnace. The heavy oil clogging the burner causes th 
temperature to fluctuate, and the material is wasted in th 


some cases 


i 


furnace without being given the proper degree of heat for 
welding. The temperature of the furnace should be kept 
above the welding heat; if possible, 300 deg. to 400 deg. |! 
and it is the opinion of the committee that it is necessar) 
to use a pyrometer only in cases where the desire is to es 
tablish the proper heat for welding. This, however, is no 
necessary with an experienced flue welder, as his eye w'!! 
readily detect the proper degree of heat for welding, and 
the pyrometer should only be used as a matter of educatio! 
—From the report on Welding Safe Ends, of the Master Boule 
Makers’ Association, 


t 
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Swedox Welding Rods and Wire 


SWEDOX welding wires and rods are the pioneers of all welding wires. For over 12 years they 
have been recognized as the foremost and most reliable of all products. Their use in practically every 
known industry has proven their superiority. The quality maintained has never been equalled. 


SQUARE EC CASTOX 
NONOX SWEDOX 


MANGANOX 
LEKTROX SWEDOX 
ALUMINOX 
GAS CARBOX 
ARC CARBOX BRONZOX 
BRAZOX 
VANOX 
TOBIN BRONZE 
NICKOX 
COPPER ALLOY RODS 
KROMOX 
RAILOX 
CASTOX-BRONZOX 
CASTOX 


ALUMINOX FLUXES. 





Immediate Shipment of any quantity large or small from either our Chicago or Detroit warehouse. 
Unequalled service—we ship the same day. 


FREE trial samples furnished upon request. Our experts will solve your welding problems. Send 
them to us. 


CHICAGO, ILL. Gnitital . a s DETROIT, MICH. 
127 N. Peoria St. a ) Sleel Ee Vite ompany Warren & Bellevue Ave. 
































Arc Carbons For Specific Purposes 
Where Better Electric Welding Is Desired 


Special carbons to take care of any require- 
ments of electric arc welding offer a dis- 
tinct advantage to the worker. 


We manufacture the following grades, 
named in the order of their current carry- 
ing capacities: 
For Ordinary Service 
The Plain Welding Carbon—a hard carbon 


For Heavy Welding and Cutting 


The Columbia Welding Carbon—a very 
hard carbon. Also can be furnished copper 








coated 
For Extra High Amperage Work 
Correspondence The Special Graphite Welding Carbon— 
Invited rather soft and graphitic. High Conductivity 
NATIONAL CARBON COMPANY, Inc. 
CLEVELAND, OHIO SAN FRANCISCO, CALIF. 


Canadian National Carbon Co., Limited, Toronto 
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- Classified Ads 


Help Wanted—75c per line, minimum 4 lines. 
Jobs Wanted—4 lines free. 
Other Ads—$1.00 per line, minimum 4 lines. 


Counted 8 words to line. Add 6 words for keyed address. 





Wanted—Copy of the October, 1921, issue of The Welding 
Engineer. Fifty cents in cash. Address The Welding Engineer, 
608 S. Dearborn St., Chicago, III. 





Position Wanted—Electric arc and oxy-acetylene welder 
with long experience in railroad and general repair work (have 
record of building up one welding shop from nothing to a profit- 
able business); can take care of welding department or train 
welders in either process; would consider buying part interest in 
going shop; capable of carrying on experimental work in lab- 
oratory. Address 15, care The Welding Engineer. 





For Sale—Five Wilson Welfers, practically new; in first- 
class condition. $900.00 each F. @, B. Philadelphia. Address 16, 
care The Welding Engineer. 
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EASY 


WELDING TRUCK 


If you are interested in increasin 
the efficiency of your welding depart 
ment you should consider the EASY 
WAY WELDING TRUCK. 


Frame made of angle, well brac« 
riveted and set in perfect balance. B 
tom holder formed of heavy plate st¢ 
Wheels 33 inch with 3 inch tire. Ax 
1% inch round steel. Chain holder 
are easily adjusted, fitting any size tan} 
and can be released by one or tw 
turns of adjusting screw. 

Welder can handle 300 foot acetyl 
and 250 foot oxygen tanks with perfect 
ease—the large wheels and balanc« 

, it. Can not turn over. 


Price, $15.00 


M. DESMOND MFG. C0., *'EnwarosVite in. 





WAY 


Z 
hs 




























WELDING ROD HOLDERS 


FOR THE OXYACETYLENE WELDER 
75 CENTS EACH, 3 FOR $2.00 
Dealers Price on Application 


C. SORENSEN Giercs inns 





Position Wanted—Thoroughly reliable acetylene welder 
with 9 years’ experience, wishes a position as welder in any 
part of the United States. Address 17, care The Welding Engi- 
neer. 





For Sale—Welding shop and garage; best equipment in 
the country located in a thriving city and doing a good business 
in spite of the hard times. If you have money and want to get 
into business for yourself, write me at once. Kenmore Welding 
Co., L. E. Boyer, Mgr., 1401 Kenmore Boulevard, Kenmore, 
Ohio. 





Position Wanted—One of the oldest and most thoroughly 
experienced oxy-acetylene welders in the game wishes to make 
a change; would like to connect with a reliable concern that 
wants the services of a competent man in a responsible position. 
Will locate anywhere in the world, South America preferred. 
Will also consider a partnership proposition with a responsible 
party in a live seaport town. Address 18, care The Welding 
Engineer. 





Wanted—Electric welders. We can offer permanent em- 
ployment to several first class electric welders accustomed to 
D. C. machines on boiler plate work. State experience. Apply 
General Boilers Co., Waukegan, III. 





Position Wanted—Acetylene welders; 12 years’ experience. 
Has thorough knowledge of welding and all its branches. Refer- 
ences on request. Address 19, care The Welding Engineer. 





Position Wanted—Experienced demonstrator and salesman 
wishes a position with a reliable Chicago concern. Up until re- 
cently, the experience has been with several gas manufacturers 
and distributors in Canada. Wish Chicago connection on account 
of moving from Canada to Chicago. Address 20, care The 
Welding Engineer. 








OXYGEN HYDROGEN 
SEAMLESS STEEL CYLINDERS 
I. C. C. SPECIFICATIONS 
WM. WHARTON JR. & CO., INC. 


30 Church Street NEW YORK CITY 














THE “ALTERNARC” 


Portable Cutting and Welding Machine 
“Carry It to the Work” 


THE ELECTRIC ARC CUTTING & WELDING CO. 
152-58 Jelliff Ave. Newark, N. J. 





CAST IRON RODS 


— Soft and Clean — 
QUALITY GUARANTEED 





Also 
RODS, WIRES AND FLUXES 
For Welding All Other Metals 





Prices on Application 





BIERMAN-EVERETT FOUNDRY CO. 
133-153 So. 20th St. Irvington, N. J. 








pounds or over $1.75. Shipment ca 
Order Today — Jobbers Wanted in Every City 





LIBERTY ALUMINUM SOLDER permanently repairs Crank Cases, Aluminum auto hoods, auto bodies, manifolds—in fact anything 
made of aluminum. Guaranteed to give satisfactory results. Laboratory test shows 12,000 _— tensile strength. Price $2.00 the pound, 10 
th with order or C. O. D. except where satisfactory cre 


LIBERTY WELDING & MFG. CO. 


4200-4208 Grand River Avenue, Detroit, Mich. 


it relations established. 


DISTRIBUTORS 
Big Three Welding & Equipment Co., 
Corner Broadway and Jennings, Ft. Worth, Texas. 


St. Paul Welding & Manufacturing Company, 
174 West Third Street, St. Paul, Minn. 






































December, 1921 THE WELDING ENGINEER 55 






Proper protection for the 


Bare Facts 


These Hand Shields are 
made of a strong light 








welders’ eyes has been 


given our undivided atten- 









fibre. Our improved tion. Suffice to say we 


Lens holder and ““ESSEN- 
TIALITE” lenses are part 
of the regular equipment. 
Style ““‘D"’, weight only 8 
oz. Style “L’’, weight only 
9 oz. 


Send for our new Catalogue No. 17 


offer only the proven cor- 





rect types. 







Chicago Eye Shield Co. 
2300 Warren Avenue 
CHICAGO, ILL. 











Style “D” Style “L” 











WELDING TORCHES MADE TO ORDER 


If you have any new ideas pertaining to welding or cutting 
torches, regulators, generators, or in fact any part related to the 
Oxy-Acetylene industry, we can make it for you. 


Makers of famous “U. 8.” Welding and Cutting Apparatus 


UNITED STATES WELDING CO., Inc. Minneapolis, Minn. 



































— = 


Superior Oxy-Acetylene Machine Company 


Manufacturers of 
Welding and Cutting Apparatus, Torches, Regulators, Gauges, Lead Burning and Carbon Burning Out- 
ts, Acetylene Generators. Welding Supplies of Every Description. 




















No. 2 Superior Welding and Carbon burning outfit consists of: 
1 Superior Type ‘‘B’’ Welding Torch, passed upon by 1 Length of 5-ply Oxygen Hose, 12% ft.. ...-$ 1.50 
the Underwriters. This Torch is heavily nickel- 1 Length of 5-ply Acetylene Hose, 12% ft . 1.50 
plated, with metal handle, equipped with 7 two ey yy. 6" BRE eae . cai -20 
piece copy r Welding Tips. No. 1 tip can be used 1 Pair Welding Goggles...... . ° -50 
for Radiator Work. This Torch is a Non-Flash 1 Instruction Book ......... 1.00 
Torch and will not flash out under any ordinary Memes cc ccccean 43 ... 18 
RR Ee ae , $16.00 8 Cast Iron Rods 1 Pound Cast Iron Flux } 
1 Carbon Removing Torch........... . hee 3 Brass Rods 1 Pound Brass Flux ss. C88 
S Besety Dore: FAO oco. occ cvs -50 3 Aluminum Rods | 1 Pound Aluminum Flux | poe 
1 No. 30 Safety Front Oxygen Regulator with one 10 Steel Rods 
3,000-lb, Gauge, registering cu. ft. and one 300-Ib Price of Outfit No. 2....... - $69.20 
Fo Ns cnesikes easter es 24.06 Cutting Tip can be furnished for above Outfit to “cut 
> 1 No. 35 Acetylene Regulator, equipped with one 300- steel up to 2 in. in thickness : 00 
lb. Gauge and one 50-lb. Gauge....... ; . 18.00 Packed in carrying case, extra...... : — 
No. 2 Superior Welding and Carbon Resale all makes of equipment. 


Burning Outfit, equipped with double 


when. $09.20 WRITE FOR MONTHLY PRICE SHEET AND CATALOG 


Agents wanted in unoccupied territory. 


em. A panera a ae Superior Oxy-Acetylene Machine Co. 























POO COO NO .o6 cere whee ssc $49.10 Hamilton, Ohio, tj. S. A. 
en 
Make big money repairing Scored Cylinders and Cracked Water Save by the EVER STAY PROCESS. We GIVE you complete 
instructions on making tools and applying EVER STAY METAL with an initial order of EVER STAY METAL AND FLUX. 
EVER STAY FLX ee ceccccccce ee E_______SETD Ber Bottle This, metal sold on a Money Back Guar. 
EVER STAY SOD LOOM, for Aluminum. .....0.0 0. ce. cclececcececucuecesueeeen ees £9 Por Found | SEE Ss ae ee pee 
Welten aed Cotes a EVER STAY SALES COMPANY Prices. F. ©. B, Omaha, Nebr. Jobbers 
paratus. 1501 Jackson Street, OMAHA, NEBRASKA wanted in every city. 
General Electric Co. arc welding sets, electric and Page-ARMCO welding wire, acetylene and 
gas engine driven, hand and automatic operation, electric, cut in 36-in. and 14-in. lengths, 
on easy payment plan if desired. Full line of or on metal reels for use on G. E. auto- 
welding accessories carried in stock. matic welder. 
Welding Service Company Hudson Terminal—30 Church Street NEW YORK CITY 































THE WELDING ENGINEER 








handy in your repair shop. 





aac 
Finish Your Welds With 
PORTABLE ELECTRIC GRINDER 
You will also find the “WODACK” Portable Electric Drill equally 








December. 1 





Both tools are fitted with the “WODACK” universal motor and will operate on 
A. C. and D. C. current. Write for descriptive circular. 


Manuf “ret, Wodack Electric Tool Corporation 
Office and Factory: 27 South Jefferson St., Chicago, U.S.A. 


a “WODACK” 















This 


Trial Orders Our Specialty 








CURRENT WELDING LITERATURE 


THE SCIENTIFIC SIDE OF WELDING, by E. A. Atkins—Im- 
perfect penetration causes welds to pull apart easily. Slag in- 
culsions weaken the joint perceptibly. Oxidation, caused usually 
by use of oxidizing flame, result in a brittle structure. Overheating 
causes Jarge grain growth, a condition which can often be relieved 
by hammering. Overheating is not the same as burning. The 
latter defect can be removed only by remelting. Excess acetylene 
earbonizes the metal. Hammering welds is a great advantage. 
Impure acetylene is harmful, adding sulphur and phosphorus.— 
Acetylene and Welding Journal, London, November. 


WELDING A TRACTOR CYLINDER BLOCK IN THE OPEN 
AIR. by David Baxter—The cylinder block is covered with asbestos 
paper and preheated an hour or so with kerosene torches, then 
welded without exposing any more of the surface than is necessary. 
After welding the preheating flame is kept on it for about five 
minutes, and the casting is allowed to cool slowly under a com- 
plete covering of asbestos paper.—American Blacksmith Auto and 
Tractor Shop, November. 


PIPE WELDING ON A LARGE SCALE—How a large Canadian 
manufacturer handles a big problem in pipe construction._-Can- 
adian Welding Journal, October. 


INFLUENCE OF IMPURITIES IN MILD STEEL ON AUTO- 
GENOUS WELDING—A large carbon content is harmful. The sil- 
icon content should be as small as possible. A large enough man- 
ganese content seems to compensate for the bad effects of silicon 
and sulphur. Sulphur is the most harmful element. Traces of 
chronium and nickel have not shown any disadvantages. This dis- 
cussion is an abstract of test results published in Switzerland— 
Revue de la Soudure Autogene, October. 


REPAIRING LOCOMOTIVE BOILERS BY ELECTRIC WELD- 
ING—Special committee of Master Boiler Makers’ Association re- 
ports best methods of reconditioning boilers. Discusses welding of 
complete fireboxes, preparing half side and door sheets for welding, 
firebox sheet knuckle patching, repairing small portions of side 
sheets, welding of seams, broken mud rings, and improper welding 
of firebox plates.—The Boiler Maker, November. 





STANDARDS OF RAILROAD SHOP WELDING PRACTICE, by 
G. M. Calmbach—Workable general rules for railroad welding are 
given, also typical examples of proved boiler welding practice. 
Fitting, preparing and welding of fireboxes. The essential and 
important things to consider in making a weld are: condition of 
surfaces, bevel of sheets, position of sheets, provision for expansion 
and contraction, proper filler metal.—Railway Maintenance Engi- 
neer, December. 


NATIONAL TUBE COMPANY'S NEW PLANT FOR HAMMER 
WELDED PIPE, by E. E. Thum—Welded pipe up to eight feet 
diameter, having various kinds of end joints, made in highly spe- 
cialized, massive machinery. Details of welding machines and 
welding practice. Finishing department handles an important 
branch of work.—Chemical and Metallurgical Engineering, Novem- 
ber 10. 


Rock Weld Asbestos Paper 


label guarantees you a prepared asbestos rock welding paper made especially to insulate you 
the heat rays—gases and fumes while engaged in welding. It insures a better job 
cooler one when using “Rock Weld.” ) f 
that the “Servicised” Label guarantees a piece of goods made for the purpose. Buy by this Standard. 
rolls bear the mark (Rock Weld) and the label (Servicised). 50 and 100- 

Asbestos Mittens—Cloth—Gloves—Leggings—Masks— A prons—Fibre—Cement and Welder’s Supplies 


A Free Sample sent on request 








because it 
is the best way to convin 


Ib. rolls. 


Servicised Products Co. U3}, Nationa! Bank Bide. 


WELDING, PARTICULARLY HAMMER WELDING, by E 
Thum—Brief discussion of various modern methods of weldir 


cating advantages and limitations of each, and the field for ha 


weldng heavy pressure vessels. 


Operations necessary for h 


welding steel sheets. Objections to autogenous welding based 


necessity for skill and care, and 


difficulty of inspection.—Chen 


and Metallurgical Engineering, September 21. 


TUBE BENDING AND WELI 
of making bends without crush 
welds in small pipes.—Automobil 


ING, by J. F. Springer—Met} 
ing the tubing, and making 
e Dealer and Repairer, Nov« 


SAFETY ASPECTS OF OXY-ACETYLENE, by R. C. Rohrabac! 
—The oxy-acetylene industry is today much freer from ha 
than many others whose elements of danger Are so familiar 


that they are sources of scarcely 
“acetylene” accidents reported, i 


any public alarm at all. In: 
t is found upon investigatior 


acetylene had no connection whatsoever with the accider 


Acetylene Journal, December. 


FUSION WELDING AND THE PROCESSES IN USE, by Ss 
Miller—Composition of welding metal used. Causes of failur: 
lack of fusion and oxidation. Effect of nitrogen. Welder must 
skilled, and care taken to test welds.—The Iron Age, Novembe! 


ELECTRICALLY WELDED STEEL BOATS, by A. Lagan 
The author advocates the use of electric welding instead of riveti: 
for the steel hulls of boats. He uses metallic electrodes wit! 


non-metallic coating, or the so-called ‘‘quasi-arc.’’ 


accomplished jobs a 20-m. x 4-m. x 2%- boat and a 500-ton 


boat are given. The former hac 


i to be transported on land 


distance of 3 miles (4.8 km.) before it was launched, subject 
ol welds to a very abnormal stress, but no damage to the weld 
joints resulted.—Revenue Générale’ de I’ Electricit , Sept. 24, 192! 


REMOVING CARBON FROM COMBUSTION CHAMBERS 


Advantages of the oxygen proce 


ss for carbon deposit removal 


‘o cheapness, speed and thoroughness. How the carbon deposit 
formed and how the oxygen removes it.—Motordom, September: 


TESTS OF WELDED TANKS, by S. W. Miller—Some rece 


tests of welded tanks. The tes 
tanks will be tested to destruct 


ts have not been completed 
ion. By using a material of 


tensile strength, nickel steel welding rod and by welding 


| ngitudinal seams with a double 
vessels for any purpose can be n 


V, perfectly safe welded pressurt 


99 


1ade.—Power, November 22 





FROM STOCK 





e “Well WorthaTrial”’ 
2] BRAND) GENUINE SWEDISH 
A 


CETYLENE WELDING RODS 


MILL SHIPMENTS 


B. Dieden & Co., Inc., 50 Church St., New York 








4200-4208 GRAND RIVER AVENUE 





REPAIR SCORED CYLINDERS, WATER JACKETS, ETC. WITH LIBERTY IRON METAL. We sell complete outfit 
for doing this work including initial supply of metal. Satisfaction guaranteed. Price $25.00 Complete. Full instruc- 
tions with every outfit. Write us for further information as to profits, etc. 


LIBERTY WELDING & MANUFACTURING CO. 


DETROIT, MICHIGAN 











AS examples ¢ 
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Oc €CALE 
Welding Rods 


Made from a distinctive wrought iron of great purity and 
possessing unique welding qualities. Furnished in different 
grades for Gas or Electric Arc Welding, in coils and cut 
to length, and in Bare Finish, Coppered or Flux Coated. 


Full particulars, prices and samples on request. 


Manufactured by 


CHICAGO STEEL & WIRE CO. 


103rd Street & Torrence Avenue, Chicago, Ill. 


THE ELLIPSOGRAPH 


For Flame Cutting Circular, Elliptical and 


; Straight Line Openings in Metal Plate. 
No. 8-G for Natural Gas, $8.00 : ‘ . 


Preheating Blowpipes 


The two most essential points in welding 
are: 





FIRST: The use of a proper sized oxy- 
acetylene flame. 

SECOND: The saving of gas by preheat- 
ing your work for the oxy-acetylene flame. 

The first is under your control in the use 
of the oxy-acetylene apparatus you have 
selected. 

The second, we can aid you in by supply- 
ing the proper blowpipe for preheating pur- 


poses, 


We manufacture blowpipes for use with 
Coal Gas, Natural Gas, Gasoline Gas and 
Acetylene Gas, with Air Blast. 

Our catalog ““B. X."" free for the asking, 


contains full description and prices. WANT 
ONE? 


Buffalo Dental Manufacturing Co. 


Buffalo, N. Y., U. S. A. 


The Ellipsograph (a hand driven machine fitted with 
90 degree cutting torch is shown above) is a finer 
development of the Acetylene Cutting Torch. It is 
simple and inexpensive to operate. The torch con- 
trol mechanism is positive and accurate for elliptical, 
circular or straight lines without the aid of forms, 
gauges, cams or patterns. 


Capacities: Elliptical forms 6 in. to 20 in. x 32 in. Cir- 
cular Forms @ in. to 20 in. Straight lines @ in. to 20 in. 
Weight (without Torch) 8@ Ibs. 
Dimensions: 30 in. long, 28 in. wide, 18 in. high. 
Send for descriptive folder. 
Manufactured by 


The Shawver Co. Springfield, O. 








THE WELDING ENGINEER 





December, 19 











QUASI-ARC SYSTEM 


We Manufacture: 
A. C. & D. C. Welding Sets 
Also Weldtrodes for 


Mild Steel 
High Carbon 
Manganese 
Cast Iron 


Gives Machinable Weld 


QUASI-ARC WELDTRODE CO., INC. 
Peekskill, New York 





L. W. 110 V. WELDER 
































ALUMINUM WELDING FLUX 
A “HOSKINS” PRODUCT 


HOS Aluminum Welding Flux melts at a lower temper- 
ature than does aluminum, spreads evenly over the 
surface to be welded, and prevents oxidation, thus 
insuring a perfect joint. By using it you save time 
and trouble. You also save money in flux cost, for 
HOS Flux gives best results when used sparingly. 


High grade dealer accounts wanted 


HOSKINS PROCESS DEVELOPMENT COMPANY 
4035 W. Kinzie Street CHICAGO, ILLINOIS 


























U. S. GAUGES 


AN ESSENTIAL OF THE 
OXY-ACETYLENE INDUSTRY 


U. S. GAUGE CoO. 


44 Beaver St., New York 
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LET’S GO as this “Welding Foreman” who severed his connec 
tions with a World Wide Concern to go into business on h 
own personal financing and initiative. 


AND GO by choosing material best by test, the same as this welde: 
Knowing success depended upon the reliability of material an 
technique, experience demanded he specify “MOREY” Ox 
Acetylene Welding FLUXES. 


AND GO by making your services demand recognition as th: 
“Welding Foreman,” whose purchases for the past five yea: 


were: 
1916, $270.09 1917, $403.30 1918, $558.88 
1920, $506.40 


AND GO SPECIFY—“MOREY FLUX” on all orders, where re 
liability dependability and quality are the most valuable asset 
to prosperity, as proven by a “Welding Foreman” with a 
reputation. 


MOREY FLUX & CHEMICAL CO. 
PARKESBURG, PENNSYLVANIA 
Established 1912 :, 


1919, $487. 5¢ 


Incorporated 191 














BUCKEYE 


Aluminum Solder $1.00 # 


Cast Iron Flux 235 # 
1, '' C. I. Rod .0612# 


These items as well as all other supplies and REGO 
equipment that we handle carry our “‘No Reservation” 
Guarantee. On that basis, can you go wrong by send- 
ing us a sample order? 


The Buckeye Welding & Supply Co. 


1544-52 W. 6th St. 2 Cleveland, Ohio 
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A new mixing principle, a regulator that accurately controls 
gases, the greatest working range ever covered by ONE torch 
—are exclusive IMPERIAL features. Write for catalog 
Imperial Brass Mfg. Co., 517 S. Racine Ave., Chicago 


CT eee TEE LLL 


High Silicon Cast Iron Welding Rods 


Cast Aluminum Rods. 
Grey Iron and Aluminum Castings of all descriptions. 


> 


SAUNA 























CHICAGO DETROIT BOSTON 
PHILADELPHIA NEW ORLEANS SAN FRANCISCO WRITE FOR QUANTITY PRICES. 
BIRMINGHAM MONTREAL The Iron City Foundry Co. Hamilton, Ohio, U.S. A. 
TYPE M6 e ° 
Stran 
Trade Mark 


GRIND Those 
Welds 


With a 


STRAND 
Flexible Shaft Grinder 


Thousands in Use 


N. A. Strand Co. 


CHICAGO 
549 W. Washington Blvd. 














The Oxy-Thermalene Method of 
Welding, Cutting, Brazing, Etc. 


ACETYLENE OIL GAS PRODUCER 
the gas of greatest efficiency, economy 
and SAFETY. The only class of its kind 
Saves 25% on gas and oxygen. 

FIRST CLASS REFERENCES 

Special Welding MACHINES, guaran- 
teed no flash back cutting and welding 
torches, and supplies. 


The Thermalene Co, 





Chicago Height’s. Ill. 











Ie cember, 1921 





OXYGEN » ACETYLENE 
SERVICE 


TS GOOD SERVICE 


No Shortage 
on the Big Jobs 


Large welding and cutting operations 
often necessitate emergency orders for 
Airco Oxygen and Airco Acetylene. 


Sak WER See ner Sor ee 


You need not fear a shortage of supply 
when undertaking these large projects, 
because a nearby. Airco Distributing 
Station is prepared to handle efficiently 
your rush orders for Airco Oxygen and 
Airco Acetylene. 


RS SLLESR ERC eeet. 


ee 


“Airco Oxygen and Acetylene Service 
is Good Service” under all conditions. 


AIR REDUCTION 
SALES COMPANY 


Manufacturers of Airco Oxygen, Airco Acetylene, 
Airco Welding and Cutting Apparatus 
and Other Airco Products 


Home Office: 
120 BROADWAY, 
NEW YORK, N. Y. 
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» Airco Plants and District Offices: 





Atlanta Jersey City, N. J. 
Bethlehem, Pa. Johnstown, Pa, 
Boston Madison, Ill. 
Buffale Minneapolis 
Chicago New York 
Cleveland Oklahoma City 
Coatesville, Pa. Philadelphia 
Defiance, O. Pittsburgh 
Detroit Richmond 
Emeryville, Cal. Seattle 
Gloucester, N. J. St. Louis 
Warren, O. 


Airco was used to a large § 

extent in rebuilding this 

steamship which was “AIRCO PROD 
shortened to admit of Pi f OXY 
passage from the Great Ly “ACET UBN 
Lakes to an important . NG AND cud 
eastern dry dock. 


Airco warehouses at intermediate points 
Bold type indicates the city also contain~ an 


Airco District Office. Address correspond- 
ence to nearest District Office. 


Send for Airco Booklet ‘‘The Technical Engineer’s Judgment of the Oxyacetylene Process.” Mention THE WELDING ENGINEER uhoen writing. 

















The Welding Encyclopedia 


“Genuinely Helpful,” 
says Mr. C. W. Brett, Manag- 


ing Director of an interna- 
tionally known firm of 


Master Welders. 


“The copy we purchased long 
ago is being used constantly,” 
writes the librarian of one of 
America’s largest electric 
railway companies. 


The Welding Encyclo- 
pedia is America's 
most complete and 
authoritative refer- / 
ence and instruc- 
tion book on weld- 
ing. It gives you 
a Sn "Find of 
expert know- 
ledge on all 
forms of weld- 
ing, conven- 


Se 


CONTENTS 


1. Illustrated encyclopedia covering all words, 7. 
terms, and trade names used in welding. welder to study. 

2. Oxy-Acetylene Welding—Aluminum, Steel, Cast 8. Heat Treatment of Steels. 
Iron, Copper, Brass, Bronze. (Full instructions for 9. 
welding each of these metals.) and what cannot be welded. 

3. Electric Arc Welding.—Two illustrated chap- 
ters on this process. 10. 

4. Electric Resistance Welding.—Includes Butt mation at a glance. 
Welding, Line Welding, Percussion Welding and Spot colors at various temperatures. 
Welding. 11. 

5. Thermit Welding.—The most complete treatise 
on this process ever published. 

Use and Misuse of Oxy-Acetylene Equipment. 
—Tells how to get the best results from apparatus and 
how to avoid costly accidents. 


supplies. 


mends welding apparatus. 
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The Welding Engineer Publishing Co. 
608 S. Dearborn St., Chicago, Ill. 


Gentlemen: 


Please send me a copy of The Welding Encyclopedia, for which find 
enclosed five dollars. | understand that | may keep it for five days for exam- 
ination and if it is not satisfactory | may return it and you will refund the 
purchase price. 








2 c= a... 
ientlyarranged, SS RES ae 
fully illustrated by ae “Sk : 
drawing and photographs and writ- es. Se. 

- a, , 326 Pages 
ten in language you can understand. It has the ae | 375 Iilustra- 
approval of the leading manufacturers in the trade. It is a —/ Cloth Bound 
book you should have in your shop library. Have you ordered your copy? Price $5.00 


Boiler Welding.—An important subject for the 


Rules and Regulations.—What can be welded 
Rules also govern the 
installation and operation of equipment. 

Charts and Tables.—A fund of welding infor- 
Includes color chart showing 


Condensed Catalogs.—Up to date information 
about the leading makes of welding apparatus and 
The Buyers’ Index is a convenient ana re- 
liable guide to the man who purchases or recom- 


Send the Coupon 
T oday 


Order with this cou- 
pon enclosing check or 
money order for five 
dollars. If, after keep- 
ing the book five days 
for examination, you 
are not satisfied with it, 
you may return it at 
Our expense and the 
purchase price will be 
promptly refunded. 
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